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GENERAL NOTES

This report presents information from the two-phase baseline cycle of the
National Secience Foundation's (NSF's) National Survey of Academic Research
Instruments and Instrumentation Needs. Phase I, conducted in early 1983 with
reference to instrumentation existing on December 31, 1982, involved collection of
instrument-related data from physical and computer science and engineering Jepart-
ments at a stratified probability sample of 43 universities. The following year, in
Phase II, data pertaining to 1983 instrumentation were collected for the agricultural,
biological and environmental sciences at the same 43 universities. Phase II also
included biological science departments (not clinical departments) at a stratified
probability sample of 24 medical schools. Medical school data collection was funded
by the National Institutes of Health.

In each phase, (a) department and facility administrators were surveyed to
ascertain their equipment-related activities, needs and priorities, and (b) samples of
existing research equipment were selected and the responsible faculty investigators
were asked to provide information about each item's age, condition, cost, usage, ete.
The equipment survey was limited to research instrument systems with an orignial
purchase price of $16,000 to $1,000,000. The resulting data bases contain
questionnaire responses from over 900 department and facility heads and for over

10,000 individual items of research equipment.

A preliminary analysis of findings for Phase I fields was published in 1984.1
The present report expands the analysis to include updated results for both phases.
The data base includes a number of questionnaires for Phase I departments and
instruments that arrived too late for representation in the preliminary analysis.
Consequently, findings for Phase I fields are now slightly different (i.e., more

accurate) than those contained in earlier analysis.

INational Seience Foundation, Academic Research Equipment in the Physical and

Computer Sciences and Engineering, 1984.
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Throughout this report, the notation "1982-83" is used to indicate that
findings for Phase I fields are for instrumentation status as of December 31, 1982
while findings for Phase II fields describe status as of December 31, 1983.

Unless otherwise specified, findings for biological science fields include
data from both medical schools and graduate schools.




This

AMOUNT AND

EXECUTIVE SUMMARY

The National Science Foundation's National Survey of Academic Research
Instruments and Instrumentation Needs rececived strong support among respondents.
Although substantial time and effort werz required to provide the many survey lists,
forms and quesfionnaires, each of the 43 universities and 24 medical schools in the
original study sample participated fully in the research, and all questionnaire response
rates were well above 90 percent. In and of itself, this extraordinary level of
response is a significant indicaior of the extent of concern that exists throughout the
academic community about the adequacy of the current stock of research equipment.

concern, implicit in the study's high response rates, was expressed

explieitly in the survey of heads of research departments and facilities:

Seventy-two (72) percent of the department heads in the fields
surveyed reported that, as a result of lack of needed equipment, there
are prasently important subject areas in which their research
personnel cannot conduct critical experiments.

Overall, 43 percent of the department heads in these fields char-
acterized the research instrumentation presently available to un-
tenured faculty as typically "insufficient;" almost as many (36%) so
ci.aracterized the equipment available to tenured researchers.

According to 87 percent of the department heads surveyed, the top
priority need was for upgrading and expansion of research equipment
in the $1C,000 to $1,000,000 range — the range encompassed by the
survey of existing equipment.

CONDITION OF EXISTING EQUIPMENT

The quantitative findings appear generally consistent with department
heads' qualitative assessments of current instrumentaiion inade-
quacies. For example, the estimated original purchase price of the
entire national stock of all $16,000 to $1,000,000 academic research
equipment in the fields surveyed is $1.6 billion, only one-third the
total amount being spent for research and development in these fields

viii
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FUNDING

in a single year'.1 In functional terms, the current (1982-83) national
stock is even smaller, since one in every five research instrument
systems physically present at the time of the survey had been
completely inactive for at least a full year and was technologically
and/or mechanically obsolete.

At the other end of the spectrum, only 17 percent of existing systems
in the fields surveyed were classified as state-of-the-art.

Nearly one-half of all research instrument systems was purchased
within the previous 5 years; one-fourth was 6 to 10 years old; and the
remaining three-tenths was 10 or more years old.

For the bulk of the equipment in research use, that which was not
state-of-the-art, over half (57%) was in less than excellent working
condition, and almost half (46%) was the most advanced equipment to
which the research users had access, indicating that academic
investigators frequently do not have access to advanced equipment
even when needed.

Three-fifths of all in-use research equipment (62%) was acquired
partly or entirely with Federal funding support.

NSF was the principal source of Federal instrumentation support,
accounting for 20 percent of the aggregate acquisition cost of all in-
use research equipment in the fields surveyed. NIH (National
Institutes of Health) was also a major source of instrumentation
funding, accounting for an overall 15 percent of all instrumentation
support and for a substantial 39 percent of instrumentation support in
the biological sciences.

Recently-enacted Federal tax incentives aimed at increasing indus-
trial donations of research equipment to colleges and universities
appeared not yet to have had much of an impact. Only two percent
of in-use academic research equipment in the fields surveyed had
been donated f.om any source, industrial or other. Most in-use
equipment (89%) had been purchased new, off the shelf. The rest
(9%) were acquired through various other means, e.g., locally built,
purchased used, government surplus.

1For Fiseal Year 1982, total reported research and development expenditures in fields
represented in the present study were $4.7 billion. See National Science Foundation,
Academic Science/Engineering: R&D Funds, Fiscal Year 1982 (Detailed Statistical

Tables), (NSF 84-308), 1984, p. 138.
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UTILIZATION

Since the supply of equipment needed for frontier research is limited, it is
important that the equipment which does exist be well utilized. Insofar as one can
judge from the mass of survey statistics pertaining to location and usage, it appears
that conscientious efforts are being made to achieve widespread, equitable sharing of

available research equipment:

. Two-fifths (41%) of all in-use academic research equipment was
located in inherently shared-access facilities — department-managed
common labs, national and regional labs, etc.

. Although a substantial fraction (27%) of in-use equipment was not
amenable to widespread usage (being dedicated for use in a particular
experiment) and although much of this dedicated equipment was
located in within-department labs of individual investigators, the
mean annual number of research users of instruments located in such
labs was 8.9, a figure hardly suggestive of restricted access.

. The mean annual number of users of research instrument systems that
were located in inherently shared-access facilities was 21.8 users per
system.

. Particularly for comparatively high cost instruments, there was

considerable evidence of routine sharing of equipment beyond the
confines of the host department or facility — sharing with faculty and
students from other departments and even with those from other
universities or from non-academic settings.

MAINTENANCE AND REPAIR

. On the average, departments spent $35,000 per year, or 16 percent of
their annual instrumentation-related expenditures, for maintenance
and repair (M&R) of existing research equipment.

. Most research departments in the fields surveyed (87%) operated or
had access to on-campus machine shops or other facilities for M&R
of their research equipment. However, only 11 percent of the
departments in these fields assessed their M&R facilities as excellent,

. Service contracts constituted by far the most common form of
maintenance and repair of research equipment in computer science
and in the biological sciences: 38 to 53 percent of all in-use systems
in these fields were maintained principally through service contracts.
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By contrast, on-campus M&R and research personnel were the
principal sources of M&R for equipment in the physical and environ-
mental seiences and engineering, where 47 to 51 percent of all in-use
research systems were maintained and repaired principally by in-house
staff.

DIFFERENCES AMONG FIELDS

Engineering and the physical and environmental sciences differed f-om the

biological sciences in several respects:

. Existing instrumentation in the biological sciences consisted largely of
general purpose, off-the-shelf instruments of comparatively low unit
cost located in labs of individual investigators. This was less often
the case for the other fields, which had more complex, custom
designed, high-cost systems and morc systems in shared-access

facilities.

o Differences in equipment needs fo.lowed the same pattern, with all
fields generally needing more of the same kinds of equipment they
presently have.

o In the biological sciences, equipment maintenance and repair (M&R)
did not seem to be a major problem; it was handled largely by sources
outside the university (or medical school) — through service contracts
or field service. For the other fields, in-house M&R facilities were
the principal resource for cquipment servicing, and these facilities
were less than satisfactory in many instances.

. Particularly for medical schools, Federal instrumentation support in
the biological sciences came predominantly from NIE, which focused
almost entirely on these disciplines. For the other research fields,
Federal instrumentation support came from a mix of agencies, of
which NSF and the Department of Defense were the major contri-
butors.

. Eighty-five (85) percent of the heads of medical school biological
science departments assessed the research equipment available to
their senior, tenured investigators as generally "excellent" or "ade-
quate." In most other fields, huwever — including biological science
departments in university graduate schools — upwards of 40 to 50
percent of department heads evaluated the equipment available even
to tenured investigators as generally "insufficient."

11
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Two fields with comparatively small national stocks of research equipment,
computer science and the agricultural sc.ences, were polar opposites in many respects:

. The median purchase price of existing instrument systems was highest
in computer science ($54,000 per system) and lowest in the agri-
cultural sciences ($22,000 per system).

. Research equipment in the agricultural sciences was concentrated
almost entirely in public universities; by contrast, computer science
research equipment was located predominantly in private universi* es.

. Of the fields studied, computer science was the most equipment-
intensive, in that it had the highest mean annual expenditures for
research equipment per faculty-level investigator ($12,700 per in-
vestigator per year); the agricultural sciences were the lowest of all
fields on this indicator ($4,300 per investigator per year).

. The agricultural sciences had the highest proportion of their instru-
mentation funding support from state end university sources (67%);
computer science was least dependent upon these sources, having
received its instrumentation support primarily from a mixture of
Federal (46%) and business (16%) sources.

. The mean number of research users per system per year was lowest
in the agricultural sciences (11.0) and was highest for computer

science (59.2).

Although different from one another in many ways, the agricultural,
biological and computer sciences w.re alike in that — as compared to equipment in
the physical and environmental sciences ard engineering — their research equipment
consisted largely of off-the-shelf instruments that had been purchased new and that
continue to be maintained and repaired by the manufacturer (through service
contracts or field service) rather than by in-house facilities and personnel.

A




INTRODUCTION

BACKGROUND

Recent advances in microcircuitry and other fields have led to the
development of new generations of research instruments with capabilities vastly more
powerful than those availabie 10 or 15 years ago. As measurement tools have become
increasingly complex and powerful, however, they have aiso become increasingly
expensive. During the past decade, as instrumentation costs progressively il.creased,
many of the nation's colleges and universities experienced severe fiscal proble:.s

reducing their ability to fund new acquisitions.

The cumulative effects of these trends on academic research are difficult
to assess. A 1980 survey of investigators at 16 leading research universities reported
numerous ins.znces where scientists felt that, because of a lack of needed
instrumentation, they were no longer able -~ or were on the verge of being no longer
able -~ to work at the frontier of research in their respective fields.1 However, the

evidence to date has been largely anecdotal.

In recognition of the need for "objective information in the area," the
House Committee on Science and Technology recommended that the National Science
Foundation '"conduct inventories of, and analyses of the needs for, scientific
instr'umentation."2 The resulting legislation, when enacted and signed into law,
directed the Foundation to "develop indices, correlates or other suitable measures or
indicators of the status of scientific instrumentation in the United States and of the

current and projzcted need for scientific and technological instr'umentation."3 In

1Association of American Universities. The Secientific Instrumentation Needs of
Research Universities, Report to NSI, 1980.

2House of Representative Report No. 96-61 (1979), p. 30.

3An Act to Authorize Appropriations for Activities for the National Science

Foundation for Fiscal Year 1980, and for Other Purposes. Public Law 96-44, Section




response to this mandate, the Foundation initiated a feasibility study in FY 1980 to.
(a) design quantitative indicators of current status «nd trends in the stock, condition,
utilization and needs for research instrumentation in academic settings, and (b)

determine the most appropriate data sources and inethods of data collection.

The feasibility study, conducted by Westat, Inc. in Fall 1981, concluded that
it was feasible to obtain reliable statistical information about current status and
trends in academie research instrumentation and presented recommendations con-
cerning data collection methcdologies and statistical indicator‘s.4 Final specifications
for the baseline national survey were developed by NSF following extensive review of
the feasibility study findings by other Federal agencies, university scientists, ard

research administrators.

THE BASELINE SURVEY

The NSF baseline instrumentation survey, as it has come to be known, is
intended to producz reliable quaniitative indicators of the current national stock,

cost/investment, condition, obsolescence, utilization and need for major research

instruments in academic settings.

The baseline survey was conducted in two stages, or phases. Phase I,
conducted during the 1982-83 academic year at a stratified probability sample of 43
universities (excluding Federslly-funded R&D Centers), concerned existing academic
research instruments and instrumentation needs in the physical and computer sciences
and engineering. Phase II, conducted during the 1983-84 academic year, completed
the cyele by collecting data for the agricultural, biological, and environmental
sciences. The same universities that participated in Phase I were asked to contribute
to Phase Il as well, together with a separately drawn sample of 24 medical schools,
needed to provide a com3rehensive picture of academic instrumentaticn in the

biological scziences.5

4Indicators of Scientific Research Instrumentation in Academic Institutions: A
Feasibility Study. Westat, Inc., March 1982.

5Funding support for the medical school component of the Phase Il data collection was
provided by the National Institutes of Health.
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In each phase, two kinds of data were collected. First, ali departments anc
nondepartmental research facilities in &pplicable fields were asked 1o provide
information about the department or facility as a whole, particularly regarding
research equipment costs and needs. Second, from equipment listings supplied by the
university (sometimes with assistance from the involved departments), a sample of
research instrument systems was selected from each department and facility, and the
principal investigator (or other knowledgeable individual) was asked to provide
information about the instrument's cost, age, condition, usage, ete. These latter data
were used to construct quantitative statistical indicators of the cost, condition, ete.
of the national stock of existing academic research i:struments in the fields surveyed.
Until very recently, it would not have been feasible to obtain the kinds of equipment
lists required for the selection of such instrument samples. Most of the computerized
university property inventory systems that were so useful in generating sampling lists
for the study came into being or were cubstantially upgraded within the past five

years.

The equipment surve;, was restricted to instrument systems with an original
purchase cost of $10,000 to $1,000,000. Systems above this range are generally well-
known throughout the research community and are individually subject to ongoing
policy assessment. The sclection of the $10,000 lower limit was based partly on the
feasibility study findings that, while only 10 to 15 percent of the instruments over
$500 in labs of individual principal investigators cost $10,000 or more, such
instruments accounted for over 80 percent of the aggregate cost of all $500+
instruments. Also, it was the consensus of the NSF Interagency Working Group
advisors that individual pieces of equipment below $10,000 are seldom of critical
importance in determining whether an academic scientist or engineer is able to pursue

his or her research interests.

The response to the baseline survey was truly extraordinary. All 55
sampled institutions agreed to participate in the survey. All 971 applicable
departments and research facilities at sampled institutions provided at least partial
data to the study, and 912 (94%) submitted complete department/facility question-
naires. Of an initial sample of 10,471 individual items of eyuipment in these
departments and facilities, the requested information was obtained for 10,139 (97%).
This remarkable response suggests that the subject of the survey, the adequacy of the

research equipment in the nation's universities and medical schools, is a matter of

near-universal interest and concern throughout the academic community.




THIS REPORT

This analysis of data from the baseline cyecle of the NSF instrumentation
survey has two principal objectives: (a) to construect and examine a variety of
quantitative statistical indicators describing major characteristiecs of the current
national stock of academic research equipment and (b) to document differences among
research fields in these indicators. In the following sections, findings are highlighted
with respect to seven topics:

1. Department heads' assessments of instrumentation needs and prior-
ities;

2. Aggregate amounts and costs of research equipment in the 1982-1983
national stock;

3. Annual instrumentation-related expenditures;

4. Instrumentation age and condition;

5.  Funding patterns;

6. Instrumentation location and usage; and

7. Instrument¢ cion maintenance and repair.

The final section contains a brief summary of the baseline study findings.
Further information about the survey design, response rates, and analysis procedures
— including definitions of key analysis variables — is presented in Appendix A
(Technical Notes). The detailed statistical tables, which provide the basis for the
following discussion, are contained in Appendix B. For most indicator statistics, a
series of three Appendix Tables is presented. The first gives overall findings across
all fields of science and engineering encompassed in the baseline survey, as well as
findings for each of the major fields studied. The second and third tables in the series
provide additional breakdowns: (a) for subfields of engineering and physical sciences,
and (b) for subfields of the agricultural and biological sciences. Project advisors and
data forms are identilied in Appendices C-F¥, and Appendix G presents information
about the statistical precision of survey estimates.




HIGHLIGHTS

DISCUSSION

RESULTS

1. NEEDS AND PRIORITIES

In the fields surveyed, an overall 72 percent of department and
facility heads reported important research subjects for which their
investigators were unable to perform ecritical experiments in their
areas of interest because they lacked needed equipment. Substantial
differences were found among fields, with 87-93 percent of admin-
istrators in the physical and computer sciences and engineering but
only 56 percent of department heads in biological science fields
reporting this problem.

Overall, 43 percent of department and facility heads characterized
the research instrumentation available to untenured faculty as
"insufficient." Only 10 percent characterized extant equipment as
"excellent." Assessments of the equipment available to tenured
investigators were only slightly less pessimistic.

Concerning instrumentation needs and priorities, the most common
recommendation (61% of department/facility heads) was for Fed-
erally-assisted upgrading and expansion of equipment in the $10,000 to
$50,000 range.

Another common recommendation was for increased Federal invest-
ment in major shared-access instrument systems in the $50,000 to
$1,000,000 range (26% of department/facility heads).

Few department heads identified, as their top priority need, large-
scale regional and national facilities (3%) or general enhancement of
equipment and supplies in the labs of individual prinecipal investigators
(10%).

Heads of research departments and facilities at institutions in the study's

nation. ' sample were asked their views about the adequacy of existing research

equipment and about their equipment needs. Their responses were essentially
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opinions, and as such, were similar in nature to the many earlier anecdotal reports
that have appeared on this general topic. The difference is that the resulting daia
reliably represent the views of a broad, statistically representative cross-section of
academic research administrators, not just the opinions of selected spokespersons or

instrumentation advocates.

Capability to Conduct Frontier Research

The first of three need-related questions asked whether there were "any
important subject areas in which investigators in this department/facility were unable
to perform critical experiments in their areas of research interest because of a lack
of needed equipment." On this issue, there was very little difference of opinion
among the physical, computer and materials science and engineering departments
surveyed in Phase I of this study (see Figure 1). Overall, 89 percent of department
and research facility heads in these fields replied in the affirmative, and that was the
response (plus or minus 5%) for most individual fields and subfields in Phase I (see
Appendix Tables 1 and 1A).

ENGINEERING

AGRICULTURAL SCIENCES

BIOLOGICAL SCIENCES

COMPUTER SCIENCE

ENVIRONMENTAL SCIENCES

MATERIALS SCIENCE

PHYSICAL SCIENCES

INTERDISCIPLINARY,N.E.C.

1
Reference: Appendix Table 1 %0 100

PERCENT

Figure 1. Percent of departments/facilities reporting inability to conduet critical
experiments due to lack of equipment, by field
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Opinion was more varied among Phase II fields. Heads of agricultural and
environmental science departments reported equipment-related inability to conduct
important research less often than those in physical sciences and engineering
departments. Overall, heads of biological science departments least often reported
such handicaps (56%), although there was considerable variation among subfields in
this area with reported equipment-related handicaps ranging from 85 percent of heads
of food and nutrition departments to only 27 percent of heads of research departments

in molecular/cellular biology and genetics (see Appendix Table 1B).

Adequacy of Existing Research Equipment

The second opinion question inquired: "In terms of its capability to enable
investigators to pursue their major research interests, is the research equipment in
this department generally excellent, adequate or insufficient?" Department/facility
heads were asked to respond separately for equipment available to tenured faculty
(and equivalent principal investigators) and for that available to untenured faculty
(and equivalent principal investigators). Overall, somewhat less than half of the
department/facility heads characterized the research equipment available to un-
tenured investigators as insufficient (43%); only 10 perceni described it as excellent
(see Figure 2). Assessments of the adequacy/sufficiency of the research equipment
available to tenured investigators followed the same patterns as those for untenured
staff, with "insufficient" ratings being only somewhat iess frequent with respect to

tenured than untenured staff.

Again, dissatisfaction was more evident in the Phase I than in the Phase II
fields. In Phase I fields and subfields, 45 percent or more of the department/facility
heads characterized the research equipment available to untenured investigators as
generally insufficient (see Appendix Tables 2 and 2A), while several Phase II fields and
subfields had much lower levels of expressed concern (see Appendix Table 2B):
molecular/cellular biology and geneties (11%); biochemistry (17%), physiology/bio-
physic, (18%), anatomy and pharmacology/toxicology (both 22%), pathology (25%), and
general biology (28%). Within the biological sciences, there was a substantial
difference in perceived insufficiency of existing research equipment between de-
partments located in medical schools (where only 22%) assessed existing equipment as

19
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EXCELLENT ADEQUATE INSUFFICIENT
Reference: Appendix Table 2

Figure 2. Departmental assessments of the adequacy of the research equipment
presently available to tenured and untenured faculty investigators

insufficient) and those located in other academic settings {where 43% assessed

existing equipment as insufficient).

Equipment Needs

The third opinion issue concerned department heads' recommendations as
to the instrumentation area in which increased Federal investment would be "most
beneficial to investigators in this department/facility." One choice, "large scale
regional and national facilities (large telescopes, reactors, oceanographic vessels, high
performance computers, ete.)," was the top priority recommendation of a few
department heads in electrical engineering (10%) and in physies/astronomy (9%). This
choice was not generally popular, however. Overall, only two percent of department
and facility heads gave this recommendation (see Appendix Table 3).

8 20




ERIC

Aruitoxt provided by Eic:

At the other extreme, "general enhancement of equipment and supplies in
labs of individual principal investigators (items generally below $10,000)," was also
uncommon. It was selected as the top priority recommendation by only 10 percent
of depertment heads overall. Chemical engineering (20% of department heads),
agricultural sciences (15%), and biological sciences (13%) were the cnly fields in which

this recommendation occurred with any regularity.

In validation of the views of NSF's project advisors who recommended that
the study be focused on equipment in the $10,000 to $1,000,000 range, this was the
area of top priority need for 87 percent of the departments and facilities in the fields
surveyed. Within this range, responses were split between departments/facilities that
had the greatest need for "upgrading/expansion of equipment in the $10,000 ~ $50,000
range" (61%) and those whose greatest need was for "major shared-access instrument
systems ($50,000 - $1,000,000) not presently available to department/facility mem-
bers" (26%). (See Figure 3.) The latter need was especially prevalent in materials

Reference: Appendix Table 3

Equipment and Supplies
Under $10,000

Large Facilities Over
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Figure 3. Department/facility top priority recommendation for increased Federal
support of academic research equipment.
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science (83%), materials engineering (62%), chemistry {54%), and electrical engi-

neering (52%). In most fields and subfields, however, the predominant funding support

need was for instrument systems in the $10,000 - $50,000 range (see Appendix
Tables 3, 3A, and 3B).

The above findings are generally consistent with previously-reported

anecdotal evidence. They suggest that, at the department level, concerns about

inadequate instrumentation were of significant proportions, particularly in the physical

and computer sciences and engineering. In those research fields, the belief was so

widespread as to be essentially univers&l that instrumentation inadequacies have

already reached the point of impairing academic scientists' abilities to work

competitively at the frontiers of scientific knowledge. On the positive side, however,

two noteworthy findings were: (1) in several subfields of the agricultural and

biological sciences — especially those located in medical schools — a majority of

department/facility heads assessed their existing equipment as adequate or better, and

(2) in over 70 percent of the departments and facilities studied, the principal need is

for equipment of comparatively modest unit cost -- systems under $50,000.




HIGHLIGHTS

DISCUSSION

2. THE NATIONAL STOCK

The 1982-83 national stock of academic research instrument systems
was estimated to consist of approximately 47,009 instrument systems
in the $10,000 to $1,000,000 range, with an aggregate purchase price
of $1.6 billion.

Not counting Federally-funded R&D Centers (FFRDCs), an additional
40 to 50 "super-systems" with unit costs over $1 million were
estimated to exist in academic settings, with an aggregate cost of
$250 million.  Although details about these multi-million dollar
systems were beyond the scope of this research, it was determined
that most were used for research in high energy physies or astronomy.

Even after the exclusion of multi-million dollar super-systems,. the
physical sciences had the largest 1982-83 stock of academic research
equipment in terms of aggregate purchase price ($482 million),
followed closely by the biological sciences ($471 million) and then
engineering ($334 million).  Together, these three broad fields
contained 80 percent of the 1982-83 national stock.

Only 8 percent of all systems priced between $10,000 and $1,000,000
cost $75,000 or more, but these "big ticket" systems accounted for 40
percent of the aggregate price of all surveyed equipment.

About 80 percent of all systems in the 1982-83 national stock were
actually used for research purposes during the survey year. The
remaining 20 percent were physically present but were completely
inactive or inoperable throughout the year, and were, presumably,
obsolete.

For systems in active research use, the user-reported aggregsate
replacement value was $1.9 billion, 40 percent above the aggregate
purchase price of these instruments ($1.3 billion).

A major objective of the baseline equipment survey was to determine the

actual amount of research equipment located in academic settings. This section
highlights fincings on that subject — the overall size and cost of the '"1982-83 national

stock" of academic research equipment. In this analysis, the national stock refers to

23,




all research instrument systems with an original purchase price of $10,000 -
$1,000,000 (including all separately purchased components and dedicated accessories)
that were physically present at the end of the survey year in all research departments
anC facilities in all research fields and institutions encompassed by the study. This
includes systems that actually were used for research during the survey year, existing
components of systems still under construction at the end of the year, and research
systems that were present but totally inactive or inoperable throughout the year. For
equipment in the agricultural, biological and environmental sciences, national stock
was estimated as of December 31, 1983. For all other fields — those surveyed in

Phase 1 — the national stock was estimated as of December 31, 1982.

Size of the 1982-83 National Stoeck

In the fields surveyed, the 1982-83 national stock of academic research
equipment was estimated to consist of about 47,000 systems with an aggregate
purchase price of $1.6 billion (see Appendix Table 4). The physical sciences had the
greatest dollar amount of equipment in place ($482 million), followed next by the
biological sciences ($471 million) and engineering ($334 million). The dominance of
the physical sciences would have been even greater if the study had included
instrument systems costing over $1 million. The study excluded 16 very large
University-Administered Federally-funded R&D Centers (Oak Ridge, Lincoln Lab,
Argonne, ete.), and extrapolation of findings from the survey sample indicated that
there were an estimated 40 to 50 additional multi~million dollar "super-systems" in
academic settings. These super-systems contained roughly $250 million in additional
research equipment, almost all of which was used primarily for research in high

energy physies ¢r in astronomy.

The relative sizes of the equipment stocks in the various fields are shown
in Figure 4, in terms of both percent of all systems in the national stock and percent
of the aggregate purchase price of all systems in the national stock. Although the
distributions for percent of systems and percent of aggregate price were quite similar,
they were not always the same. The reason is that there were substantial differences
among fields in the average unit price of in-place systems. Mean purchase prices
ranged from $22,000 in the agricultural sciences to $54,000 per system in computer

science (see Appendix Table 4.)
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Figure 4. Distribution of the 1982-1983 national stock of academie research
equipment, by field

Uritized Dollar Amounts of Research Equipment

Several "unitized" indices were calculated to express the comparative
amount of equipment in a field per researcher or per other measure of the overall size
of the research enterprise (see Appendix Table 5). On the indices examined, the
physical sciences consistently had the greatest dollar amouni ot ~esearch equipment
per unit (e.g., $25,000 of research equipment per faculty-level investigator) and the
agricultural sciences had the least (e.g., $3,000 of equipment per investigator).

Overall, the mean dollar amount of research equipment in public insti-
tutions was about the same as in private institutions: $8.4 - $8.8 million per
institution (see Appendix Table 6). In individual research fields, however, there were
some significant differences. As shown in Figure 5, research equipmen. in the
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Figure 5. Mean dollar amount of research equipment per institution: Public vs.
private institutions

agricultural sciences was located almost entirely in public sector institutions.
Conversely, mean amount: of equipment per institution were much higher for private
than public institutions in the fields of comiputer sciences ard materials science.

System Furchase Price

Ovzrall, there were comparatively few "big ticket" instrument systems in
the natior.al stock: only eight percent of all systems in the $10,000 - $1,000,000 cost
range had unit costs of $75,000 or more. However, such systems accounted for a
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substantial 40 percent of the aggregate purchase price of all systems in the national
stock (see Figure 6). Systems in the $75,000 - $1,000,000 range were particularly
dominant in the computer, materials, and environmental sciences, where they
accounted for 54-57 percent of dollar amounts o equipment in these fields; by
coutrast, systems in this price range accounted for only 12-24 percent of the dollar

amounts of research equipment in the eagricultural and biological sciences (see

Appendix Table 8).

In-use Research Equipment

In the equipment survey, detailed user-reported information about indi-
vidual instrument systems was obtained only for systems that had actually been used
for research during the survey year. This in-use component encompassed about 80
percent of the 1982-83 national stock in terms of both percent of systems and percent
of aggregate price (see Appendix Tables 9-10). Information about the aggregate

PERCENT OF ALL SYSTEMS PERCENT OF AGGREGATE PURCHASE PRICE

$25,000-$74,999

Reference: Appendix Tables 7,8

$25,000-$74,999

32%

Figure 6. Distribution of 1982-1983 national stock of academie research equipment
by system cost range




price/value of in-use equipment is presented in Figure 7, which shows that in-use
equipment had an aggregate original list price — or purchase price — of $1.32 billion,
roughly 80 percent of the $1.63 billion represented in the full national stock.

For individual instruments, the system acquisition cost (the actual price
paid to obtain the system) could be considerably different from the original purchase
(list) price. When aggregated across all in-use equipment, however, the two figures
were very similar: $1.24 billion in acquisition cost vs. $1.32 billion in purchase price.
As would be expected, the user-reported replacement value of all in-use equipment
(the estimated current dollar cost of the same or functionally equivalent equipment)
is considerably higher than either original cost index; in fact, the aggregate
replacement value was exactly 50 percent greater than the aggregate acquisition cost
($1.86 billion vs. $1.24 billion).

NATIONAL STOCK:

PURCHASE PRICE V//////////////////////ég},@-},‘f”}

SYSTEMS IN RESEARCH USE:
ACQUISITION COST ?’W{,ﬁ%ﬁﬁo’w
REPLACEMENT VALUE 77/////////////////////%553}2}/{%«

O A A P 22257 e

[ ]
$0 BILLIGN $1 BILLION $2 BILLION

Reference: Appendix Tables 4,11

Figure 7. Indices of the cost/value of the full national stock and of systems in
research use duriug the survey year
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One might assume that the difference between original cost and current
replacement value would largely be attributed to inflation. Consistent with this
assumption, applying a simple inflation adjustment to convert original purchase prices
to 1982 constant-dollars had roughly the same effect as asking the instrument's
principal research users to estimate current replacement values (see Appendix Table
11; see also Technical Notes for inflation adjustment procedure).




3. ANNUAL EXPENDITURES

HIGHLIGHTS

. In the fields studied, annual investment during the survey year for
purchase of nonexpendable academic research equipment costing $500
or more per unit totalled $414 millior.

° This annual investment represented an overall average of $8,200 per
full-time equivalent faculty-level researcher. Computer science had
the highest instrumentation investment level ($12,700 per researcher);
the agricultural sciences were lowest ($4,300 per researcher).

. This current annual level of equipment investment also represented
fully 25 percent of the aggregate purchase price of the entire national
stock of $10,000 - $1,000,000 research instrument systems in the

fields surveyed.

. In addition to their expenditures for purchase of additional research
equipment, academic departments and facilities spent substantial
amounts during the survey year for maintenance and repair of existing
equipment (over $100 million) and for purchase of research-related
computer services (over $120 million). Total instrumentation-related
expenditures (%640 million) were equivalent to an average of $1.2
million per ye2r per institution for medical schools (biological
sciences departments only) and $3.4 million per year per institution
for universities exclusive of medical schools.

DISCUSSION

This section presents survey findings concerning department heads' current
and projected annual levels of investments in nonexpendable research equipment
costing $500 or more per unit and in other equipment-related cost areas. For Phase
I fieids, "eurrent year" or "survey year" estimates refer to FY 1982. For Phase II

fields, such estimates are for FY 1983.

In the fields surveyed, an estimated $414 million was invested during the
survey year in academic research equipment costing $500 and over (see Appendix
Table 13). Overall and in most individual fields, this represented about 25 percent of

™~
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the aggregate purchase prices of all $10,000 - $1,000,000 research equipment in the
1982-1983 national stock (compare to Appendix Table 4).

In addition to direct outlays for equipment purchases, an estimated $121

million was spent to purchase research-related computer services during the survey

year and $105

million was spent for maintenance and repair of existing research

equipment (see Figure 8).

Reference: Appendix Table 13
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Figure 2. Annual instrumentation-related expenditures in academic departments
and facilities
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Current fiscal year equipment investments are compared to projected next-
year investments in Appendix Table 14. Although there was very little net difference
between current and projected investment levels, much fluctuation both among broad
fields and among subfields was found. Among the broad fields, computer science
projected the greatest one-year growth in expenditures for research equipment
(+66%), and the agricultural sciences projected the greatest decline (-31%). Biological
science departments that were located in medical schools also projected a »ignificant
drop in equipment expenditures from FY 1983 to FY 1984 (-35%).

Current year equipment expenditures were converted to mean expenditures
levels per institution, per department/facility and per faculty-level investigator (see
Appendix Table 15). The 157 largest R&D universities in the study universe spent an
estimated average of $2.1 million per institution for research equipment during the
survey year, exclusive of medical schoois. Medical schools spent an estimated mean
of $875,000 per institution in FY 1983 for purchase of research equipment in their
biological science departments and facilities. (This does not include equipment

purchases in medical school clinical departments.)

Materials sciences research facilities averaged $.5 million in annual
equipment expenditures per facility, much higher than for any other department/
facility category. On the other hand, mean expenditures per university were lower
for materials sciences than for any other category, indicating that the category
contains a small number of large, specialized instrumentation facilities — fewer than

one per institution.

Mean expenditures per faculty-level investigator are shown in Figure 9.
Consistent with other indicators of relative equipment intensiveness it may be seen
that computer sciences had the highest current equipment expenditure level ($12,700

per investigator), while the agricultural sciences were lowest ($4,300 per investigator).
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Figure 9. Mean annual expenditures per faculty-level investigator for purchase

research equipment, by field
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4. RESEARCH STAUS, AGE, AND CONDITION

HIGHLIGHTS

. One in every five instrument system: in the national stock had been
completely inoperable or inactive throughout the year of the survey
and was, in effect, obsolete.  For the physical sciences and
engineering. the ratio was almost one in four.

. Forty-seven percent of all instrument systems in the national stock
were acquired within the 5 year period prior to the survey, while 29
percent were more than 10 years old.

. Computer science had the newest equipment, with 81 percent acquired
in the previous 5 years. Materials science had the oldest equipment:
52 percent of the systems were over 10 years old.

. Only 17 percent of instrument systems in the national stock were
state-of-the-art. Of all that were in active research use but were not
state-of-the-art, nearly half (46%) were the most advanced instru-
ments to which their users had access.

. State-of-the-art instrument systems were newer (median age = 3
years), than all other systems in active research use (median age = 6
years). They were also more costly.

. While 84 percent of state-of-the-art instrument systems were rated as

being in excellent working condition, only 43 percent of in-use but not
state-of-the-art systems were in excellent condition.

. As might be expected, working condition tended to deteriorate with
age; two-thirds of the instruments over five years old and still in use
were not in excellent condition, while two-thirds of those under five
years old were rated excellent.

DISCUSSION

This section presents findings on the age and research status of all
instruments in the national stock and on the age and operating condition of those
systems that were in active research use, as reported by their users.
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Instrument Research Status

The distribution of instrument systems in the national stock according to
their research status is shown in Figure 10. Overall, 20 percent, or one in five of all
instruments, were no longer in research use, although they were still listed on property
inventories. An additional 2 percent were being prepared for use in the laboratory and
not yet in service. All the rest, 78 percent of the national stock, were in active

research use.

Some variation was found among the fields of research in the rate of
obsolescence. For engineering and the physical sciences, 23 to 24 percent of the
instrument systems in the national stock were not in use, or nearly one in four. In
the biological and agricultural sciences, and computer science, the proportion no
longer in research use was 14 to 15 percent, which is about one in seven instruments.
Two subfields of research had unusually high proportions of obsolete instruments:
electrical engineering (31%) and general biology (33%). (See Appendix Tables 9, 9A,
and 9B.)

Reference:  Appendix Table 9
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Figure 10. Research status of instrument systems in 1982-83 national stock
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An important segment of those in active
instruments, 17 percent of the national stock. While

use are the state-of-the-art
the major fields of research

displayed little variation in proportion of state-of-the-art instruments, one subfieid -
- molecular/cellular biology — stood above all others with 28 percent so classified.

(See Appendix Tables 9 and 9B.)

Age of Research Equipment

The median age of all instruments in the national stock was six years. For

state-of-the-art instruments it was three years, and for other instruments in research

use it was six years. For instruments no longer in research use the median age was

12 years. (See Figure 11.)

Among the fields of research the range of median ages was 3 years for

computer science to 11 years for materials science.

For the subfields, pathology,

general biology, and other miscellaneous engineering fields all had the highest median

age, eight years. (See Appendix Tables 21, 21A, and 21B.)
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Figure 11. Median age of academic research instruments,by research status




Of all instrument systems in the national stock, 29 percent were acquired
more than 10 years prior to the date of the survey, while 47 percent were purchased
from 1 to 5 years before the survey. Computer science had far more new equipment
than any other field, with 81 percent from 1 to § years old and 11 percent over 10
years old. This reflects the rapid build-up of the field in recent years. On the other
hand, 52 percent of the instruments in materials science were over 10 years old, much

more than any other field. (See Appendix Table 16.)

The subfield with the greatest proportion of one- to five-year-old
instruments was electrical engineering (64%). Those with the largest proportions of
instruments over 10 years old were anatomy (40%), physics/astronomy (39%), civil
engineering (38%), and mechanical engineering (37%). (See Appendix Tables 16A and

16B.)

Instrument systems 1n active research use are all that remain after
eliminating the technologically or mechanically obsolete and those still being prepared
for use. The proportion of instruments actively used for research that was over 10
years old was 22 percent, and for those from 1 to 5§ years it was 53 percent. (See
Appendix Table 19.) They include both state-of-the-art instruments and others in

active use; 22 percent were state-of-the-art.

Figure 12 displays the percent of instruments that were over 10 years old,
comparing the national stock with instruments in use, for each field. With the
elimination of instruments no longer in use, the proportion of older instruments was
reduced for every field, most sharply for interdisciplinary -- a drop from 42 percent
to 16 percent. Computer science, with only 11 percent over 10 years old in the

national stock, had only 1 percent in actual use in the older group.

State-of-the-Art Instrument Systems

Instruments that are considered state-of-the-art are of special interest to
the scientific community. They are both newer and more costly than the rest of the
instruments in the national stock and apparently lose their designation as state-of-the-
art within a few years after purchase. For all instruments for which purchase dates
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Fig'ure 12. Percent of instrument systems that are over 10 years old: Instruments
in national stock and in active research use

could be obtained, 18 percent were state-of-the-art. Examining them by year of
purchase, 43 percent of all systems in their first year of service were state-of-the-
art, 32 percent of those in service for three years, 15 pezreent of those for five years,
and very small percentages for those over five years. (See Appendix Table 18.) This
decline in status as state-of-the-art is illustrated in Figure 13.

Eighty-two percent of state-of-the-art instruments were 1 to 5 years old
(Appendix Table 20), compared to 53 percent for all instruments in research use
(Appendix Table 20). Thus, only 45 percent of other instruments in use were in that

age range.

It has been noted that the median age of state-of-the-art instruments was

three years, compared to six years for all other instruments in research use. The field
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Figure 13. Percent of systems in the national stock that are state-of-the-art, by
age of system

of computer science is exceptional, with a median &ge of one year for state-of-the-
art instruments and three years for all others in research use. Technological change

in this field is very rapid, and the median ages refiect this.

As for costs, of all systems with a purchase price between $75,000 and $1
million, 28 percent were state-of-the-art. Of those costing between $10,000 and
$24,999, only 14 percent were state-of-the-art. (See Appendix Table 17.) For medical
schools in the biological sciences the difference is particularly large, with 43 percent
of the costly items being state-of-the-art, compared to 18 percent for the least
rostly. Biolugical science in the graduate schools does not display the same large
difference, tending to conform to the other fields. Materials science also had a very
large difference, with 31 percent and 6 percent for the most and least costly
instruments respect*ively. Interdisciplinary, on the other hand, showed no difference

between the cost levels.

There is an underlying element that contributes to the higher cost levels for
state-of-the-art instruments. Inflation was a significant factor over the years during

which the instruments in this survey were purchased, so that the cost of an instrument
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— all other things being equal — became progressively higher each year. Recently
purchased equipment such as the great majority of state-of-the-art instruments, was
more expensive for this reason, although thact may not be the only cause.

Condition of Instrument Systems

About half (52%) of all systems 1n research use were judged by their
principal users o be in excellent working condition, and 10 percent in poor condition.
Predictably, age of the instrument is strongly related to its working condition. Two-
thirds of instruments from one to five years old were in excellent condition, while
only one-third of those over five years old were so rated. (See Figure 14 and
Appendix Table 22.)

All fields of research reported about the same proportions for instruments

in excellent condition — approximately 50 percent -- except for materials science,
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Figure 14. Percent of systems in excellent working condition, by age




with only 32 percent. Two subfields, chemical and ciiil engineering, were also low
on this index, with 39 and 37 percent respectively in excellent condition. (See
Appendix Tables 23 and 23A.)

State-of-the-art systems had 84 percent in excellent working condition. By
contrast, only 43 percent of other instruments in research use were in excellent
condition. (See Appendix Table 23.) These other than state-of-the-art instruments

constituted nearly 80 percent of all instruments in research use.

By itself, the existence of a substantial amount of non-state-of-the-art
equipment may not be a problem. Even the best equipped laboratories would be
expected to have a good many such instruments for use in routine analyses, as backups
for more advanced instruments, etec. Non-state-of-the-art equipment becomes a
problem in situations where its users do not have access to more advanced equipment
when needed. This problem situation is not uncommon, however; nearly half (46%) of
all non-state-of-the-art instrument systen.. in research use were the most advanced

instruments of thcir kind to which their research users had access. (See Appendix
Table 24.)

For engineering, computer science, physical sciences, environmental sci-
ences and agricultural sciences about half or more of their instruments are in the
category of non-state-of-the-art, but most advanced available. Only in materials
seience and interdiseiplinary do researchers using non-state-of-the-art equipment have

frequent access to more advanced instruments. (See Figure 15.)

A question can be raised about the adequacy of research instrumentation
when half of the equipment is in some state of disrepair (i.e., in less than excellent
working condition) and when nearly half of the instruments that are non-state-of-the-
art are the most advanced to which investigators have access — especially when these

non-state-of-the-art instruments make up nearly 80 percent of all research instru-

ments in use.
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5. FUNDING SOURCES

HIGHLIGHTS

. Fifty-four (54) percent of the funds for acquisition of in-use academic
research equipment came from Federal sources, 32 percent from the
universities themselves.

. Eighty-nine (89) percent of the equipment was purchased new. About
5 percent was not "funded" in the usual sense: some equipment was
acquired at no cost from government surplus, some was donated, and
some was transferred by incoming faculty.

. The leading Federal funding sources were NSF, which provided 20
percent of the aggregate acauisition costs, and NIH, with 15 percent.

. Joint Federal/non-Federal funding occurred in 18 percent of the
instrument systems purchased. No Federal funds were used for 38
percent of all systems.

DISCUSSION
This section is devoted to the acquisition of academic research equipment,

inciuding how it including how it was acquired and what sources supplied the funding.

Means of Acquisition

Most research equipment (89%) was purchased new. About five percent was
acquired through donations, Federal surplus, or transfer as faculty with ongoing

research projects joined the staff.

There were some differences among the fields of research in how they
acquired equipment. New purchases accounted for 94 to 95 percent of all instrument

systems in the agricultural, biological, and materials sciences. For engineering and

environmental sciences 83 percent were new purchases. Locally built instrument
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systems were found in a few subfields: mechanical engineering (11%); physies/
astronomy (8%); and electrical engineering (7%). Donations accounted for only 2

percent of all instruments, but for computer science 6 percent were donated,
electrical engineering 6 percent, and other miscellaneous engineering 11 percent. (See
Appendix Tables 25 and 25A.)

Sources of Funding

While the largest funding source for academic research equipment was the
Federal Government, with 54 percent of all funds, the universities themselves supplied
32 percent. Business and industry provided 4 percent, and other sources -- including
private foundations -- contributed 5 percent. The two Federal agencies providing the
most funds were NSF (20%) and NIH (15%). (See Appendix Table 26.) Figure 16
illustrates the amounts contributed by each source.

Reference: Appendix Table 26
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Total Federal funding for the fields of research is shown in Figure 17.
Federal agencies supplied 71 percent of the funds for materials science and 65 percent
of funds for physical sciences, but only 21 percent of those for agricultural sciences.

Reference: Appendix Table 26
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Figure 17.

Each field had a unique pattern of funding sources from Federal agencies,
as shown in Figure 18. Biological sciences received most of its Federal equipment
money from NIH, physical and materiels sciences from NSF, and engineering and

computer sciences from both NSF and the Department of Defense.

Among the non-Federal sources, funds from business and industry impacted
most strongly on computer science, with 16 percent coming from those sources.
Agricultural sciences obtained 49 percent of its funds from their universities and 18
percent from state governments — the largest proportions of contributions from those

sources. Institutional funds, however, were a significant proportion of funding for all

fields.
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in-use research instruments, by field

Appendix Table 27 shows how each funding source distributed its awards
among the fields. NIH allocated almost all of its equipment funding (85%) to the
biological sciences. NSF's funds were directed principally to physical sciences (36%)
and piological sciences (31%). NASA's funds went largely to the physical sciences
(73%), and Department of Defense funds to engineering (44%) and physical sciences
(31%). Business contributions went mostly to engineering (30%), environmental
sciences (19%), and computer science (18%). University funds were distributed in a
pattern roughly proportional to the total funding for each field.

In Appendix Table 28 will be found an analysis of funding sources by system
purchase cost. Overall, 28 percent of the funds was spent for systems costing
between $10,000 and $24,999, and 41 percent for those costing between $75,000 and
$1 million. However, NSF funds were directed disproportionately to the more costly
instruments, with 19 percent for the least costly and 51 percent for the most
expensive. Most other sources followed this pattern, but NIH and the Department of
Agriculture displayed the reverse of the pattern, with the least costly instruments

getting the larger share of those agencies' equipment funds.




Appendix Table 28 also reveals that private and public institutions had
different funcing patterns of sources. Thirty-six percent of all funds went to private
institutions, but they received 42 percent of all Federal funds and 57 percent of all
business funds, while receiving only 30 percent of institutional funds. The reverse was
true, of course, for public institutions, with less from Federal agencies than their 64
percent of all funds and more of the institutional funds.

Joint_ Funding of Equipment

Shared funding of equipment costs between Federal and non-Federal sources
was achieved in 18 percent of all instruments purchased. This occurred more
frequently for materials science (32% of all purchases), computer science (29%), and
physical sciences (27%), but in only 10 to 12 percent of the purchases in biological and
agricultural sciences. (See Appendix Table 29.)

Overall, 44 percent of all instruments rece’ved 100 percent Federal funding
and 38 percent received no Federal funds at all. Non-Federal sources provided 72
percent of the funding for instruments in the agricultural sciences, far more than for
any other field. At the other extreme, only 13 percent of instruments for materials
science and 24 percent of those for physical sciences had no Federal funding.

Looking at Federal funding by year of purchase (Appendix Table 30), the
proportion ol instruments purchased et least in part with Federal funds decreased in
1982 and 1933 to 45 and 55 percent of all instruments respectively, from more than
60 percent in each of the eight preceding years. The reasons for this trend are not

clear.
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6. LOCATION AND USAGE

HIGHLIGHTS

. Forty-one (41) percent of instrument systems were located in shared-
access facilities; the rest were located in within-department labor-
atories of individual principal investigators.

. Most computer science and materials science equipment was located
in shared-access facilities.

. One instrument in four (27%) of all in-use instrument systems was
dedicated for use in a particular experiment or series of experiments
and not amenable to general usage. In some areas of research
(physies and astronomy, chemical engineering) half of the systems
were dedicated.

. Location of equipment was strongly related to cost, with the most
expensive equipment most likely to be located in shared-access
facilities. Older equipment was somewhat more likely to be in
shared-access facilities than those more recently purchased.

. For equipment in use, the mean number of users per system was 14.
The mean number of users for dedicated systems was 8, and for
general purpose equipment it was 16.

. Thirty-four (34) percent of all in-use systems were used at some time
by researchers from the same institution but outside the host
department or facility.

. Widespread usage by researchers from outside the host department, as
well as from other universities and nor ~ademic laboratories, was
common for instrument systems at the upper end of the cost
range.

DISCUSSION

The extent to which research equipment is shared among several investi-
gators is covered in this section. Included are such questions as: In what kinds of
laboratories are instruments located? How many research personnel use the typical
instrument? What types of researchers use them? To what extent are instruments
dedicated to very specialized experiments and not readily adapted to more general

use?
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Location of Equipment

Overall, 59 percent of research instrument systems were housed in the
laboratories of indiv’ijual investigators, with the remainder in various types of shared-
access laboratories. Most common among the latter group was the department-
managed common laboratory, with 32 percent of all instruments. Institutional

facilities that were not within the departmental structure contained six percent.

National or regional laboratories had one percent, as did other kinds of shared-access
facilities. (See Appendix Table 31.)

While most fields had from 50 to 65 percent of their systems in individual
laboratories, two fields were different. Computer science had about two-thirds of its
systems in department-managed, common laboratories, and another 14 percent in
nondepartmental facilities, with only 19 percent in individual laboratories. Materials
science, while also having 19 percent in individual laboratories, had 48 percent in
nondepartmentcl facilities, since materials science is found mainly in separately
funded, nondepartmental units managed by a few universities. Figure 19 shows the

percent of instrument sysiems in a shared-access facility, by fields.

Reference: Appendix Table 32
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Figure 19. Percent of in-use systems located in shared-access facilities, by field
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Subfields within the same general field differ in the division of their
instruments between individual and shared laboratories. Chemistry, for example,
placed 30 percent of its systems in com.mon laboratories, while physies/astronomy had
17 percent; they had 62 and 69 percent, respectively, within individual laboratories.
Engineering, civil engineering and the other miscellaneous subfields had more than
half in comn.on laboratories, while chemical and electrical engineering had large
proportions within individual laboratories. In the biological sciences, the subfields of
anatomy, food/nutrition, and microbiology each had well over 40 percent of their
instruments in shared-access facilities; the remaining subfields concentrated large

percentages in individual laboratories.

There was very little difference between state-of-the-art and other
instruments as to whether they were in shared-access laboratories. (See Appendix
Table 32.)

System purchase price was related to placement of an instrument in a
shared-access facility. Thirty-six percent of the instruments costing between $10,000
and $24,999 were in shared-access facilities, while 60 percent of those purchased for
between $75,000 and $1 million were in such locations. (See Appendix Table 33.) All
of the fields followed this pattern to a greater or lesser degree, as did nearly all of

the subfields. Iigure 20 illustrates this relationship.

Age of the system was moderately related to placement in shared-access

facilities, with 38 percent of the instruments that were 1 to 5 years old in such
locations, while 48 percent of those over 10 years old were so located. Engineering
displayed this pattern strongly, but mainly because of the subfields of mechanical,
metallurgical, and other miscellaneous engineering. Computer and materials sciences
also had a strong correlaiion between age of instruments and their placement in
shared-access facilities, while most other fields showed weak trends. (See Appendix
Tables 34 and 34A.)
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Figure 20. Percent of in-use systems located in shared-access facilities, by
purchase price

Dedicated Instruments

For some experiments or series of experiments it is necessary to calibrate
one or more instruments, or to assemble several instruments in a special configura-
tion, leaving them undisturbed for the duration of the research project. These
systems then become unavailable for general purpose use until they are released.
These instruments are referred to as "dedicated" instruments; the remainder are

called "general purpose" instruments.

One instrument in four (27%) was dedicated. The percentage of dedicated
instruments by field is shown in Figure 21. Physical sciences (39%) and engineering
(37%) had the largest proportions. Only 17 percent of the instruments in computer
and biological sciences were dedicated instruments. (See App .ndix Table 35).

Physies/astronomy, with 48 percent, and chemical engineering, with 52 percent, were
the subfields with the largest proportions of dedicated instruments. (See Appendix
Table 35A.)




BIOLOGICAL SCIENCES ’\\\\\\\\\\\\\\\\li\

t T T i
0 10 20 30 40
Reference: Appendix Table 35 : PERCENT

Figure 21. Percent of in-use systems dedicated for use in specific experiments
and not available for general purpose use, by field

Number of Users

The mean number of users for all instruments was 14.3. For dedicated
instruments the mean was 8.2; for general purpose instruments it was 16.5. Computer
seience had far more users per instrument than any other field (59.2). The mean for
materials science was 34.4. Agricultural science, with a mean of 11.0, and biological
sciences, with a mean of 11.5, had the smallest number of users per instrument. (See

Appendix Table 36.)

Chemical engineering, with the highest proportion of dedicated instruments
and the smallest proportion of shared-access instruments, was the subfield with the

smallest number of users — 6.4 per instrument. Electrical engineering and chemistry

were the two subfields with the largest mean number of users — 20.5 and 19.0

respectively. (See Appendix Table 36A.)
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Several factors of interest to the study have been analyzed in terms of

their relationships to numbers of users.

The results are presented in Appendix

Table 37. It was found that whether an instrument is state-of-the-art or not had little

to do with its number of users.

There was also little correlation between an

instrument's workinz condition and number of users. On the other hand, purchase cost

was strongly related: for instruments costing between $10,000 and $24,999, the mean
number of users was 12.3, while for those between $75,000 and $1 million it was 27.2.

This is illustrated in Figure 22.
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Figure 22. Mean annual number of users of in-use instrument systems, by purchase

price
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Age of the instrument was moderately related to number of users.
Instruments from 1 to 5 years old averaged 15.8 users, and those over 10 years

averaged 11.6 users.
Location of the instrument was, s would be expected, very strongly related

to number of users. Those in shared-access facilities averaged 21.8 users, while those
in the laboratories of individual investigators had an average of 8.9 users.

Origins of Equipment Users

Appendix Table 39 shows the proportions of instrument systems that were
used by five categories of users. Nearly all insiruments (92%) were used at some time
by faculty of the same department, and a very large proportion (85%) by nonfaculty
researchers from the same department. One-third of all instruments (34%) were used
by researchers from other departments of the same institution. Investigators from
other universities and nonacademic researchers each used 12 percent of the

instrument systems.

Over half of the systems in computer science (54%) and materials science
(57%) were used by research person.sl from other departments of the same
institution, and neariy ha'f (46%) of instruments ia agricultural sciences. Environ-
mental sciences had thc lergest proporiions of instruments used by researchers from
outside the universily: 31 percent by those from other universities, and 18 percent

by nonacademic researchers.

Louking at other factors that might be re'ated to use by particular classes
of investigators, state-oi-the-art inctruments showed little difference from other
instruments. System purchase price, huwever, showed a decided relationship with use
by outside investigators: while 31 percent of the least costiy instruments were used
by investigators from outside the department but in the same institution, 49 percent
of the .nost expensive were used by such investigators. Similar relationships were
found for investigators from other universities and for nonacademic researchers. On
the other hand, there was very little u.fferer.ce between the usage of "less costly" and

"most costly" instruments by research pei:onnel of the host department.
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HIGHLIGHTS

DISCUSSION

7. MAINTENANCE AND REFAIR

For every $1..% spent purchasing research equipment in the survey
years, an additional 25 cents was spent providing instrument main-
tenance and repair.

An average (mean) of about $35,000 was spent per department or
research facility for maintenance and repair in the survey years.
However, materials science scent more than three times and com-
puter science twice that amount, while agricultural seciences spent a
little more than half.

Only 11 percent of the departments considered their maintenance and
repair faecilitizs as "excellent," and about half reported either
nonexistent facilities (13%) or insufficient facilities (36%).

Computer science and the biological and agricultural sciences were
predominately dependent on outside sources -- service contracts or
field services as needed -- for maintenance and repair of their
instruments, while all other fields were serviced mostly by on-campus
personnel.

The mean cost per instrument for maintznance and repair during the
survey vears was $1,500. For service contracts, the mean cost per
instrument was $?,.00, and for field service it was $1,400.

The mean cost for maintenance and repair of an instrument originally
purchased for between $75,000 and $1 million was almost 12 times
that of servicing an instrument that was originally purchased for
between $10,000 and $24,999.

The costs and quality of instrument maintenancz and repair (M&R) are an

integral part of assessing the status of academic research instrumentation. In

addition to constituting a significant component of total instrumentation-related

costs, institutions' M&R practices and provisions may have an important effect on the

operating condition and longevity of instruments.
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Assessment of M&R Facilities

Department/facility heads assessed the instrumentation support services
available to their departments, including such facilities as electronies and machine

shops. (See Appendix Table 40.)

Figure 23 illustrates these assessments by field. Overall, only 11 percent
regarded their facilities as excellent; 29 percent regarded them as adequate, and 36
percent as insufficient. Materials science stood above all fields in assessing 50
percent of the M&R facilities as excellent; this field, however, is essentially outside
the department structure of the universities, and is separately funded. The positive
assessments for interdisciplinary reflect the nondepartmental nature of many of those

laboratories.
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No facilities at all were reported by 28 percent of departments in the

agricultursal sciences, 19 percent of those in the biological sciences, and 22 percent
of the computer science depariments. Despite the lack of facilities in biological
sciences, nevertheless, several subfields seemed quite satisfied with their M&R
services. molecular/cellular biology and physiology/biophysies each considered about
one-third of their facilities as excellent, and an equai amount adequate, while
anatomy and botany reported at least 60 percent as adequate or better. For
food/nutrition, however, none were excellent and 54 percent insufficient. (See
Appendix Table 40B.)

Insufficient facilities were reported by 61 percent of the metallurgical/
materials engineering departments and half of those in electrical engineering and
chemistry. On the positive side, physics/astronomy reported only 1 percent
nonexistent and 69 percent at least adequate, and chemical and mechanical
engineering had similar percentages for adequate or better, with none reporting

nonexistent. (See Appendix Table 40A.)

Maintenance and Repair Expenditures

A total of $104,800,000 was spent on M&R of research equipment for all
fields during the survey year. Thus, for every dollar spent to purchase research
equipment in the survey year, an additional 25 cents was spent on M&R. (See
Appendix Table 13.) An average (mean) of 335,300 per department was spent for
M&R in that year. Agricultural sciences spent the least, $19,600 per department,
followed by biologica. sciences and engineering, both of which spent somewhat below
$30,000. High per department expenditures were found for materials science
($120,800), computer sciences ($70,300), and physical sciences ($69,000). (See
Appendi» Table 41.)

The lowest per department expenditures for M&R among the subfields were
animal seiences ($8,300) and ecivil engineering ($12,000). Botany, food/nutrition, and
microbiology/immunology all spent $16,000 or less. The subfields with the largest per
department expenditures were physies ($71,000), chemistry ($66,300), and electrical
engineering ($52,000). (See Appendix Tables 41A and 41B.)
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Methods of Providing M&R Service

In general, M&R is performed either by within-university resources or by
outside sources. Overall, departments spent about 40 percent of their total M&R
expenditures on outside services, for a niean of $14,700 per department. A like
amount was spent on university-based personnel for M&R. The remainder, about 20
percent of the total, went for M&R supplies, equipment, and facilities. (See Appendix
Table 41.)

There was wide variation among the fields. The physical sciences, for
example, spent 63 p.rcent of their M&R funds for university-based personnel, while
computer science spent 53 percent on external services. The agricultural and
biclogical sciences spent two to three times as much on outside services as on
university-based personnel, while engineering and materials science spent twice as

much for university staff as for outside services.

The servicing of instrument systems is examined in Appendix Table 42.
About one-third (34%) of all instrument systems were serviced on campus, split nearly
equally between research personnel (i.e., faculty, graduate/medical students, and
postdoctorates) and the university's M&R staff. Service contracts and field service
(the latter performed only on request as needed) each took care of 24 percent of the

instruments, while 18 percent did not require any M&R service during the survey year.

The same differences among fields that were found for the relative
divisions of department expenditures bet*ween on-campus and outside servicing also
appeared for the numbers of instruments serviced by those sources. (See Figure 24.)
Computer science had more than half of its instruments under service contract, and
another fourth received field service as needed. Agricultural and biological sciences
also displayed trends in that direction, although not quite to the seme degree. All

the other fields relied more on campus-based services.
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Reference:  Appendix Table 42
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Figure 24. Principal means of servicing instruments: Percent receiving outside
services

A moderate shift from the use of outside services to on-campus services
occurred as instruments aged. Instrument systems from one to five years old were
almost twice as likely to be serviced by outside sources as by university-based
personnel. Those over 10 years old were slightly more likely to receive on-campus

service. (See Appendix Table 42.)

M&R Costs per Instrument System

The mean cost of maintaining and repairing an instrument in the year of
the survey was $1,500. Analyzing by means of servicing, the mean cost of service
contracts was $3,200, that for field service was $1,400, for university M&R staif it
was $1,300, and for research personnel the mean was $800. (See Appendix Tatle 43.)

Figure 25 illustrates the differences among fields. Computer science had

the highest mean cost per system ($3,700), and agricultural sciences the lowest ($900).
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Figure 25. Mean annual expenditure per system for maintenance and repair

Appendix Table 43 also reveals substantial mean cost differences among
fields within the four .rincipal means of servicing equipment. For instruments under
service contract, environmental sciences spent a mean of $7,100, and computer
science spent $6,200, but agricultural sciences spent $1,700. University-based M&R
staff received an average of $4,900 to service materials science equipment, a number
that reflects the special funding of facilities in that field, since no other field

approached that level.

Service contracts among the subfields were highest for physics/astronomy
($8,700) and mechanical engineering ($8,400), as is shown in Appendix Table 43A.
Only small proportions of instruments in these subfields (7% and 11% respectively)
were under service contract, however, and the large costs may reflect the special

needs of a few expensive instruments. (See Appendix Table 42A.)
The cost of the instrument was highly related to the cost of M&R servicing.

(See Appendix Table 44.) For the least costly the mean expenditure for M&R was
$600. For the middle range it was $1,500, and for the most expensive the mean cost

i by




was $7,100. This relationship held true for all four methods of servicing, with the
difference for service contracts particularly large: the mean cost for instruments in
the lowest cost range that were under service contract was $1,400, while the mean
cost for those with the highest purchase cost was $11,200. Figure 26 presents these
relationships for each of the means of servicing.

No relationship was found between age of instruments and their cost of

M&R, no matter what the method of servicing.
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Figure 26. Mean annual expenditure per system for maintenance and repair, by
purchase price and principal means of servicing
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APPENDIX A

Technical Notes




TECHNICAL NOTES

SAMPLE DESIGN AND ESTIMATION PROCEDURE

Phase I Fields and Institutions. Phase I encompassed the physical and

computer sciences and engineering. In this phase, survey data were collected from
a stratified probability sample of 43 institutions selected from the 157 largest
academic research and development (R&D) performers in the nation, excluding
medical schools and University-administered, Federally-funded R&D Centers
(FFRDC's). Specifically, the "universe" to which the Phase I survey findings apply
consists of the 157 nonmedical, nonmilitary U.S. colleges and universities that hr 1 $3
million or more in separately-budgeted science and engineering (S/E) R&D expend-

itures in any of the fiscal years FY 1977 to FY 198().1

These 157 institutions <2ollectively accounted for 95 percent of all
nonmedical, non-FFRDC R&D expenditures reported to NSF for FY 1980 by a!l U.S.
colleges and universities. Thus, although the Phase I survey represented only a small
fraction of the nation's approximately 3,000 postsecondary institutions, it encom-
passed most institutions with significant capabilities for the kinds of advanced

research that require instrumentation in the $10,000+ range.

In selecting the Phase 1 sample of 43 institutions, the probability of
selection of each institution in the survey universe was approximately proportionate
to its R&D size, as indicated by its FY 1980 nonmedical, science anc engineering,
R&D expenditures. Within R&D size classes, the proportion of private (or pubtic)
institutions in the sample was approximately the same as in the nation as a whole.

The design is summarized in Table A-1.

15 cademic Science: R&D Funds, Fiscal Year 1980 (Detailed Statistical Tables). (NSF

82-300), 1982.




Table A-1. Phase I institution sample design

FY 1980 S/E R&D No. institutions in nation No. institutions in sample
expenditures Total Private Public Total Private Public

Total, all institu~

tions over $3 million 157 53 104 43 15 28

Large institutions,

total 38 11 27 23 7 16
Over $90 million 3 2 1 3 2 1
$52.5-$89.9 million K 3 12 10 2 8
$3,-$52.4 million 2 6 14 10 3 7

Smaller institutions,

total 119 42 77 20 8 12
$19-$32.9 million 30 11 19 10 4 6
$3-$18.9 million 89 31 58 10 4 6

Phase Il Fields and Institutions. Phase II dealt with the agricultural,
biological, and environmental sciences. Data were collected from the same
institutions that participated in Phase I, and from a stratified probability sample of
24 medical schools selected from among the 92 medical schools with at least $3

million in total NIH extramural awards in 1982.2 These 92 medical sechools accounted
for 97 percent of all FY 1982 NIH awards to U.S. medical schools.

For the medical school sample, six schools were selected from each of four
strata, as shown in Table A-2. The selection procedure was one that maximized
overlap with the originai NSF institution sample. The probability of selection for eazh
institution in the survey universe was approximately proportional to its FY 1982 NIH

award size.

2Summar'y of NIH FY 1982 Extramural Awards to Medical Schools. Internal document,

National Institutes of Health.




Table A-2. Medical school sample design

FY 1982 NIH extra- No. institutions In nation No. institutions in sample B
mural awards Total Private Public Total Private Public

Total, all institutions

over $3 million 92 40 52 24 10 14

Large institutions,

total 20 13 7 12 6 6
Over $43.6 million 8 6 2 6 4 2
$25.0-$42.2 million 12 7 5 6 2 4

Smaller institutions,

total 72 27 45 12 4 8

. $13.5-$24."7 million 18 9 9 6 3 3
$3.1-813.4 million 54 18 36 6 1 5

Departments and Faciiities. At each sampled university, all institutionally-

operated departments and nondepartmental research/instrumentation facilities in the
surveyed fields that contained any research instrument systems in the $10,000 to
$1,000,000 cost range were identified and asked to participate in the survey.
Excepted from this sample were: (1) general purpose university or medical school
computer centers, and (b) other nondepartmental instrumentation facilities that, in
effect, consisted of a single system costing over $1,000,000 (research reactors or
eyclotrons, observatories, ete.). A total of 971 "in-scope" departments and facilities
was identified, each of which was asked to complete a Department/Facility
Questionnaire inquiring about the department's (or faeility's) instrumentation-related

needs, priorities, expenditures and sources of funding support (see Appendix E).

The 67 sampled institutions contained 66 other instrumentation facilities
that were excluded because they were beyond the scope of this survey. Of these, 44

were general purpose university computer centers. Most of the rest (19 of 22) were

multi-million dollar instrument systems in high energy physies or astronomy.




Research Instruments. The survey sought to represent all instrument

systems at "in-scope" departments and facilities that: (a) were used or intended
primarily for research, and (b) originally cost $10,000 to $1,000,000, including the cost
of any separ.tely-purchased, dedicated accessories or components. Briefly, the
sequence of steps at each department and facility was as follows.

First, a preliminary listing of all $10,000+ items of research equipment was
obtained, usually from the university's computerized central property inventory
system. Often, the preliminary lists were overly inclusive, containing in addition to
items of research equipment, miscellaneous property such as furniture,.physical plant
equipment (e.g., exhaust hoods, heating and air conditioning units), office equipment

(e.g., word processors), vehicles, and the like.

S~cond, after screening out unquestionably inappropriate entries, the
contractor selected a random probability sample of $10,000 to $1,000,000 items in
each department and facility. The instrument sample design took account of the
number and cost of instruments listed in a department or facility. To ensure adequate
sample size for analysis without overburdening large departments and facilities, a

variable sampling rate was used.

In Phase I, if the rumber of items costing $50,000+ was 12 or less, all were
included; otherwise, all items costing $100,000+ were included and a simple random
sample of 1 in 3 items in the $50,000 to $99,999 range was selected. For items in
the $:0,000 to $49,999 range, sampling rates ranged from 100 percent for
departments/facilities with 1 to 9 such items down to 12.5 percent (1/8) for de-
part ments/facilities with over 100 items in this cost range.

From the 410 eligible Phase I departments and facilities in the 43 sampled
institutions, a total of 12,686 equipment items were identified in preliminary listings;
¢i these, 4,648 were selected to be in the survey sample. Overall, the Phase I
equipment sample included 683 items costing $100,000 to $1,000,000 (100% of the
listed items in this cost range), 833 of 1,087 items costing $50,000 to $99,999 (77%),
and 3,132 of 10,916 items in the $10,000 to $49,999 range (29%).

s
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In Phase il, all items costing $50,000 or more were included in the survey.
For items in the $10,000 to $49,999 range, sampling rates varied from 100 percent fcr
departments/facilities with fewer than 12 such instruments down to a simple random
sample of 14.3 percent (1/7) for departments with 97 or more items. This procedure
resulted in the selection of 5,823 equipment items out of a total of 9,793 that were
eligible for inclusion in all departments. There were 779 items in the sample that cost
between $50,000 and $1 million. Of those costing between $10,000 and $49,999, 56
percent (5,044 out of 9,014) were included in the sample.

The final step was tbat, for each sampled instrument, department/facility
administrators were asked to srrange for a brief Instrument Data Sheet to be filled
in by the responsible principa: investigator or other person knowledgeable about the

instrument's status, cost, and condition (see Appendix F).

Estimation Procedures. All results in this report are in the form of natiorel
estimates statistically weighted to represent all research departm.nts and nun-

departmental research facilities in the fieids surveyed at the 157 largest nonmedical

R&D universities and the 92 largest R&D medical schools in the nation.

The estimation weights applied to Department/facility Questionnaire daia
were comparatively simple. Since all applicable departments and facilities in esch
sampled university were asked to participate in the survey and since nearly all of
them actually did provide rsable questionnaire responses, the estimation weight for
each responding department was simply the inverse of the selection preobability of the
uiiversity in which the department or facility was located, multiplied by a small

) 3
nonrcsponse adjustment factor.

3Ther'e was one exception to this general rule. At one umversity, a stratified
probability sample of biological science research laboratories was selected. For those
1acilities, the estimation weight was the inverse of the university's probability of
selection, multipled by the inverse of the facility's probability of selection.




Estimation weights for the survey of $10,000 to $1,000,000 instruments
were somewhat more complex. The weight for a completed instrument questionnaire

was the product of:

. The university sampling weight — the inverse of the university's
probability of selection;

. The facility sampling weight (at one university only) — the inverse of
the facility's probability of selection;

. The instrument sampling weight — the inverse of the probability of
selection of the particular instrument from the department or facility
equipment list;

. An adjustment to the initial instrument sampling weight in situations
where the instrument was part of a larger system with two or more
separately-listed components in the $10,000 to $i,000,000 range (in
which case, the system selection probability was larger than the
selection probability for any one component); and

. A nonresponse adjustment, where needed.

Information about the statistical accuracy of national estimates derived

from the study samples of departments and iastruments is presented in Appendix G.

SURVEY ADMINISTRATION AND RESPONSE

Survey Administration. At each institution, all data coiicetion arrange-

ments were handled by a survey coordinator appointed by the office of the president
of the university or dean of the medical school. Typically, coordinators were
themselves senior administrators. such as Dean of the Graduate School or Vice
President for Research. These individuals were responsible for: identifying all
relevant departments and facilities; obtaining needed preliminary lists of equipment;
and after equipment samples had been selected by the survey contractor, arranging for
the distribution, completion, and return of survey questionnaires.

6y
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Survey Response. In a complex, multistsoe survey such as this, there are

several levels or types of response to consider. At the institution level, the resnonse
rate was 100 percent. The university administration at all 43 sampled Phase I
institutions promptly agreed to participate in the survey and appointed a coordinator.
In every case, the coordinator arranged for the preparation and delivery of preliminary
equipment listings for all applicable repartments and facilities, and subsequently,
arranged for the delivery and return of survey materials to and from these
departments/facilities. One Phase I institution (a small engineering school) contained
no departments or facilities in Phase II fields. All of the remaining 42 Phase I
institutions continued to participate ful'y throughout Phase II, as did ell 24 sampled

medical schools.

Comgpleted Department/Facility Questionnaires were received from the
heads of 912 of the 971 eligible departments and facilities (94%). Even more
impressive, faculty researchers returned completed Instrument Data Sheets for 10,139
of the 10,471 instruments in the equipment sample (97%). Of the remaining 332
equipment items, only 100 involved refusals — less than one percent of the original
sample. The rest of the nonresponse was due almost entirely to the absence of
knowledgeable respondents during the survey period. As would be expected with
overall response rates this high, no significant differences in department/facility or in
equipment response rates were found by phase of data collection, by type of

institution, by field of research, or by instrument cost range.

Of the 10,139 completed Instrument Data Sheets, 8,704 described research
instrument systems that were within the scope of this study and were included in the
statistical analysis. The remaining 1,435 forms were classified as out-of-scope for one
reason or another, e.g., the item was no longer present (sold, cannibalized, ete.); it
was used primarily for nonresearch purposes; it was an accessory or component in a

system already described on another form; etc.

Most analysis variables, whether obtained from the Department Question-
naire or from the Instrument Data Sheet, had no more than one or two percent

nonresponse. Because item nonresponse was inconsequential, most tabulations in this




report simply exclude cases with missing values on any of the table's variables. This
procedure has no effect on estimates of percentages, means, or other ratios. For
estimates of totals {e.g., estimated total number of instruments in the national stock
or estimated total cost of this equipment), the effect is to lower estimates slightly
and to create slight differences when two or more tables present estimates of the
same total. The reader is alerted to expect slight discrepancies of this kind when

comparing findings from one table to another.

DEFINITIONS

The following definitions and guicelines are provided to aid in the effective

use of the data in this report.

Survey Year. The survey year for research equipment in Phase I de-
partments/facilities was the 1982 calendar year. For Phase II, the survey year was

1983. In both phsses, data collection occurred shortly after the end of the applicable

survey year.

Field of Science/Engineering. In Phase I, data were collected from

academic departments and research facilities in the physical, computer and material
sciences, engineering, and interdisciplinary combinations of these fields. Phase II of
the survey involved collection of data for the agricultural, biological and environ-

mental sciences.

Table A-3 summarizes the field and subfield typology used in this report
and shows the number of in-scope Depsrtment/Facility Questionnaires and Instrument
Data Sheets obtained in each category. In this table and in =il other tables throughout
this report, instruments actually used for research during the survey year were
classified basec on user descriptions of the instrument's principal field of research use
during the year. Departments, research facilities, and instruments not in active
resiarch use were classified to indicate the principal field and subfield of research in
the department or facility as a whole.
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Table A-3. Number of in-scope depar‘ment questionnaires and instrument data forms
obtained in the survey, by field and subfield

Degpartment Instrument

Questionnaires Data Forms Field and Subfield
912 8704 Total, all fields surveyed
220 1652 Engineering
30 188 Chemical
32 179 Civil (architectural)
32 338 Electrical (electronic, computer engineering)
31 271 Mechanical
25 234 Metallurgical/Materials (ceramic, mining, mineral,
petroleum)
70 442 Other, n.e.c. (e.g., aerospace, agricultural, bio-

medical, industrial, nuclear, systems, multiple
or unspecified subfields)

107 686 A7riculture]l Sciences

50 408 Agronomic sciences (e.g., agronomy, horticulture,
pomology, plant pathology, soil management)

33 181 Animal sciences (e.g., dairy sciences, poultry
sciences, animal nutrition, range sciences)

24 97 Natural resources management (forestry, pulp and

paper production, fisheries and wildlife manage-
ment, agricultural chemistry)

347 3577 Biological Sciences (in graduate schools and medical
schools)
23 132 Anatomy
41 711 Biochemistry
18 145 Botany
22 146 Food and nutrition
41 340 Microbiology/immunology (bacteriology, virology)
25 566 Molecular/cellular biology and genetics (embryology,
developmental biology)
27 204 Pathology [except laboratory medicine, chnical
pathology or clinical chemistry]
27 302 Pharmacology/toxicology [except clinical]
34 493 Physiology/biophysics
29 167 Zoology, general and n.e.c, (e.g., entomology,
neurobiology)
60 371 Biology, general and n.e.c. (e.g., cancer research
center)
26 208 Computer Science (no subdivisions)
77 708 Environmental Sciences (geological, atmospheric and
oceanographic sciences)
9 120 Materials Science (interdisciplinary, not just materials
engineering
102 1580 Physical Seciences
46 775 L"ﬁemlstry {physical, inorgan.c, organic, polymer;
not biochemistry)
56 805 Physies and astronomy
24 173 Interdisciplinary, n.e.c. (e.g., interdisciplinary nuclear

science research facility, textile sciences department)
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Research Equipmen.. In the Department/Facility Questionnaire, research

equipment was defined as: "any item (or interrelated collection of items comprising
a system) of nonexpendable tangible property or software having a useful life of more
than two years and an acquisition cost of $500 or more, which is used wholly or in
part for research" (see Appendix E, question 6). The equipment survey used a
narrower definition; it was limited to instrument systems with an original purchase
price ¢ $10,000 - $1,000,000.

System. In data collection terms, an instrument system consisted of an
instrument or component sampled from a department/facility property list, plus any
separately acquired "add-ons" or components that, as of December 31 of the survey
year, were dedicated solely for use with the sampled item. The instrument system
was the basic counting unit in the equipment survey, and all reported cost figures
reflect costs for the full system -- the base unit plus all dedicated accessories.

National Stock. In this report, the term "national stock" of academic

research equipment refers to all instrument systems costing $10,000 to $1,000,000
that, as of December 31 of the survey year, were physically located at an academic
institution in the survey universe and were principally used (or intended for use) in
original scientific research in one or more of the fields encompassed by the survey.
In addition to systems actually used for research in the survey year, this includes
existing components of nonoperational systems still under construction ai the end of
the year and research systems that were physically present but inopera‘*ive or inactive

throughout the year.

Purchase Price. The purchase price refers to the manufacturer's list price

at the time of original purchase (i.e.,.when new . For multi~-component systems, the
purchase price is the aggregate list price of all components and accessories. Except
where clearly specified otherwise, all cost/value/investment statisties in this report

refer to system purchase price.
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Acquisition Cost.  Acquisition cost is the actual cost to acquire the
instrument system at the current host university, including transportation and
construction/labor costs. For used, discounted or rebated equipment, it is the price

actually paid to the seller, plus transportation and installation costs; for donated,
loaned, transferred, or surplus equipment, it represents only the transportation and

installation costs, if any.

Replacement Value. This value is the user estimate of the current purchase

price of the same or functionally equivalent equipment, as of the time of the survey.

1982 Constant-Dollar Cost. This is the original purchase price converted to

constant 1982 dollars using the Machinery and Equipment Index of the Bureau of Labor
Statistics' annual Producer Price Index to adjust for inflation. Arithmetically, the
value is calculated by multiplying the original purchase price by the ratio of the 1982
annual PPI index for Machinery and Equipment to the same PPI index for the year in

which the instrument system was originally purchased or constructed.
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Table

4A.

1A.

1B.

2A.

2B.

3A.

3B.

NEEDS AND PRIORITIES

Page

Number of departments and facilities and percent reporting  B-13
important subject areas in which critical experiments

cannot be performed due tc lack of needed equipment, by

field

Number of departments and facilities and percent reporting  B-14
important subject areas in which critical experiments cannot

be performed due to lack of needed equipment, by physical
sciences and engineering subfield

Number of departments and facilities and percent reporting  B-15
important subject areas in which critical experiments cannot

be performed due to lack of needed equipment, by agricul-

tural and biological sciences subfield

Department/facility assessment of adequacy of available B-16
research instrumentation, by field

Department/facility assessment of adequacy of available B-17
research instrumentation, by physical sciences and
engineering subfield

Department/facility assessment of adequacy of available B-18
research instrumentation, by agricultural and biological
sciences subfield

Department/facility recommendations for increased Federal B-19
support for research instrumentation, by field

Department/facility recommendations for increased Federal B-20
support for research instrumentation, by physical sciences
and engineering subfield

Department/facility recommendations for increased Federal B-21

support for research instrumentation, by agrie:’tural and
Fiological sciences subfield

THE NATIONAL STOCK

Total amount of academic research instrumentation in B-22
national stock and mean price per system, by field

Total amount of academic research instrumentation in B-23

national stock and mean price per system, by physical
sciences and engineering subfield
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THE NATIONAL STOCK (continued)

Table Page
4B. Total amount of academic research instrumentation in B-24

national stock and mean price per system, by agricultural
and biological sciences subfield

5. Indices of equipment-extensiveness of selected fields B-25
and subfields of academic research

6. Mean amount of academic research equipment per B-26
institution, by university control and by field

6A. Mean amount of academic research equipinent per B-27
institution, by university control and by physical sciences
and engineering subfield

6B. Mean amount of academic research equipment per B-28
irstitution, by university control and by agricultural and
biological sciences subfield

7. Distribution of academic research instrument systems in B-29
national stock, by system purchase price aad by field

TA. Distribution of academic researcl instrument systems in B-30
national stoek, by system purchase price and by
physical sciences and engineering subfield

7B. Distribution of academic research instrument systems in B-31
national stock, by system purchase price and by
agricultural and biological sciences subfield

8. Distribution of aggregate price of academic research B-32
instrument systems in national stock, by system purchase
price and by field

8A. Distribution of aggregete price of academic research B-33
instrument systems in national stock, by system purchase
price and by physical seiences and engineering subfield

8B. Distribution of aggregate price of academic research B-34
instrument systems in national stock, by system purchase
price and by agricultv.al and biological seciences subfield

9. Research status of academic research instrument systems B-35
in national stock, by field

9A. Research status of academic research instrument systems B-36
in national stock, by physical sciences and engineering
subfield




Table

9B.

10.

10A.

10B.

11.

11A.

11B.

12.

12A.

12B.

THE NATIONAL STOCK (continued)

Research status of academic research instrument systems
in national stock, by agricultural and biological sciences
subfield

Aggregate purchase price of academic research instrument
systems in national stock, by system research status and
by rield

Aggregate purchase price of academic research instrument
systems in national stock, by system research status and
by physical sciences and engineering subfield

Aggregate purchase price of academic research instrument
systems in national stock, by system research status and
by agricultural and biological sciences subfield

Number and aggregate cost/value of academic research
instrument systems in active research use, by field

Number and aggregate cost/value of academic research
instrument systems in active research use, by physical
sciences and engineering subfield

Number and aggregate cost/value of academic research
instrument systems in active research use, by agricultural
and biological sciences subfield

ANNUAL EXPENDITURES

Mean amount of in-use academic research equipment per
institvtion, by university control and by field

Meen amount of in-use academic research equipment per
institution, by university control and by physical sciences
and engineering subfield

Mean amount of in-use academic research equipment per
institution, by university control and by agricultural and
biological sciences subfield

Instrumentation-related expenditures in academic dzpart-
ments and facilities, by field

Instrurnentation-related expenditures in academic depart-
ments and facilities, by physical sciences and engineering
subfield
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ANNUAL EXPENDITURES (continued)

Table Page
13B. Instrumentation-related expenditures in academic depart- B-49

ments and facilities, by agricultural and biological
sciences subfield

14, Department/facility expenditures for purchase of nonex- B-50
pendable academic research equipment in current and
next fiscal year, by field

14A. Department/facility expenditures for purchase of nonex- B-51
pendable academic research equipment in current and
next fiscal year, by physical sciences and engineering
subfield

14B. Department/facility expenditures for purchasc of noncx- B-52
pendable academic research equipment in currcnt and
next fiscal year, by agricultural and biological sciences
subfield

15. Mean arnual expenditures for purchasc of research B-53
equipment, by unit and by field

15A. Mean annual expenditures for purchase of research B-54
equipment, by unit and by physical secicnces and
engineering subfield

15B. Mean annual expenditures for purchase of rescarch B-55

equipment, by unit and by agricultural and biological
sciences subfield

RESEARCH STATUS, AGE, AND CONDITION

16. Age of academic rcsearch instrument systems in national B-56
stock, by field

16A. Age of academic research instrument systems in national B-57
stock, by physical sciences and engineering subfield

16B. Age of academic research instrument systems in national B-58
stoek, by agricultural and biological sciences subfield

17. Percent of academic research instrument systems that are B-59
classified as state-of-the-art, by purchase price end by
field




Table

17A.

17B.

18.

18A.

18B.

19.

19A.

19B.

20.

20A.

20B.

21.

21A.

21B.

RESEARCH STATUS, AGE, AND CONDITION (continued)

Page
Percent of academic research instrument systems that are B-60
classified as state-of-the-art, by purchase price and by
physical sciences and engineering subfield
Percent of academic research instrument systems that are B-61
classified as state-of-the-art, by purchase price and by
agricultural and biological sciences subfield
Percent of academic research instrument systems in B-62
national stock classified as state-of-the-art, by age and
by field
Percent of academic research instrument systems in B-63
national stock classified as state-of-the-art, by age and
by physical sciences and engineering subfield
Percent of academic research instrument systems in B-64
nationa! stock classified as state-of-the-art, by age and
by agricultural and biological sciences subfield
Age of academic instrument systems in research use, B-65
by field
Age of academic instrument systems in research use, by B-66
physical sciences and engineering subfield
Age of academic instrument systems in research use, by B-67
agricultural and biological sciences subfield
Age of state-of-the-art academic research instrument B-68
systems, by field
Age of state-of-the-art academic research instrument B-69
systems, by physical sciences and engincering subfield
Age of state-of-the-art academic research instrument B-70
systems, by agricultural and biological ceiences subfield
Median age of academic research instrument systems, B-71
by research status and by field
Median age of academic rescarch instrument systems, B-72
by research status and by physical sciences and
engineering subfield
Median age of academic research instrument systems, B-73

by research status and by agricultural and biological
sciences subfield
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RESEARCH STATUS, AGE, AND CONDITION (continued)

Table Page
22, Condition of academic research instrument sysiems B-74

in use, by systern age

23. Percent of in-use research instrument systems in B-75
excellent working condition, by system research status
and by field

23A. Percent of in-use research instrument systems in B-76
excellent working condition, by system research status
and by physical sciences and engineering subfield

23B. Percent of in-use research instrument systems in R-77
excellent working condition, by system research status
and by agricultural and biological sciences subfield

24. Percent of in-use academic research instrument systems B-78
that are the "most advanced instrument of its kind
accessible to its research users," by research status
and by field

24A. Percent of in-use academic research instrument systems B-79
that are the "most advanced instrument of its kind
accessible to its reccareh users," by research status
and by physical scicnces and engineering subfield

24B. Percent of in-use academic research instrument systems B-80
that are the "most advanced instrument of its kind
accessible to its research users," by research status
and by agricultural and biological sci.nces subfield

FUNDING SOURCES

25. Means of acquisition of in-use academic research B-81
instrument systems, by field

25A. Means of acquisition of in-use academic research B-82
instrument systems, by physical sciences and engineering
subfield

25B. Means of acquisition of in-use academic research B-83

instrument systems, by agricultural and biological
sciences subfield

26. Sources of funds for acquisition of in-use academic B-84
research equipment, by field
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26A.

26B.

21.

28.

29.

29A.

29B.

30.

31

31A.

31B.

32.

FUNDING SOURCES (continued)

Sources of funds for acquisition of in-use academic
research equipment, by physical seiences and
engineering subfield

Sources of funds for acquisition of in-use academic
research equipment, by agricultural and biological
sciences subfield

Fields receiving funding support for acquisition o’
in-use research equipment, by source of funds

Acquisition cost of in-use academic research equipment,
by source of funds and by control of institution and
system purcliase price

Federal invclyement in funding of in-use academic
research instrsrnent systems, Ly field

Federal involvement in funding of in-use academic
reszarch instrument systems, by physical sciences
and engineering subfield

Federal involvement in funding of in-use academic
research instrument systems, by agricultural and
biological sciences subfield

Recent Federal involvement in funding of in-use
academic research instrument systems, by year and
by field

LOCATION AND USAGE

Location of in-use academic research instrument systems,
by field

Location of in-use academic research instrument systems,
by physical sciences and engineering subfield

Location of in-use academic research instrument systems,
by agricultural and biological sciences subfield

Percent of in-use academic research instrument systems

located in shared-access facilities, by research status
and by field
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B-89
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B-92

B-93

B-94
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32A.

32B.

33.

33A.

33B.

34.

34A.

34B.

35.

35A.

35B.

36.

LOCATION AND USAGE (continued)

Percent of in-use academic research instrument systems
located in shared-access facilities, by research status and
by physical sciences and engineering subfield

Percent of in-use academic research instrument systems
located in shared-access facilitics, by research status
and by agricultural and biclegical sciences subfield

Percent of in-use academic research instrument sysiems
located in shared-access facilities, by system purctiase
price and by field

Percent of in-use academic research instrument systems
lJocated in shared-access facilities, by system purchase
price and by physical sciences and engineering subfield

Percent of in-use academic research instrument systems
located in shared-access fscilities, by system purchase
price and by agricultural and biological sciences subfield

Percent of in-use academic resesrch instrument systems
located in shared-access facilities, by system age and by
field

Percent of in-use academic research instrument systems
located in shared-access facilities, by system age and
by physical sciences and engineering subfield

Percent of in-use academic research instrument systems
located in shared-access facilities, by system age and
by agricultural and biological sciences subfield

Experimental role of in-use academic research instrument
systems, by field

Experimental role of in-use academic resesrch instrument
systems, by physical seiences and engineering subfield

Experimental role of in-use academic research instrument
systems, by agrienltural and biological sciences subfield

Mean number of research users of in-use academic
research instrument systems, by experimental role
and by field

Mean number of research users of in-use academic research

instrument systems, by experimental role and by physical
seiences and engincering subfield
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36B.

37.

38.

39A.

39B.

40.

40A.

40B.

41.

41A.

LOCATION AND USAGE (continuedj

Mean number of research users of in-use academic
reseurch instrument systems, by experimental role and
oy agricultural and biological sciences subfield

Mean number of research users of in-use academic
research instrument systems, by experimental role
and by other system characteristies

Types of research users of in-use academic research
instrument systems, by research status and by system
purchase price

Types of research users of in-use academic research
instrument systems, by field

Types of research users of in-use academic research
instrument systems, by physical sciences and
engineering subfield

Types of research users of in-use academic research
instrument systems, by agricultural and biological
seiences subfield

MAINTENANCE AND REPAIR

Department/facility assessment of available
instrumentation support services, by field

Department/facility assessment of available
instrumentation support services, by physical sciences
and engirieering subfield

Department/facility assessment of available
instrumentation support services, by agricultural
and biological seienc2s subfield

Annual expenditures per department/facility for
maintenance and repair of research equipment by
type of expenditure and by field

Annual expenditures per department/facility for
maintenance and repair of research equipment, by
type of expenditures and by physic ! sciences and
engineering subfield
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MAINTENANCE AND REPAIR (continued)

Table Page
41B. Annual expenditures per department/facility for B-121

maintenance and repair of research equipment, by
type of expenditure and by agricultural and biological
sciences subfield

42. Principal means of servicing in-use academic research B-122
instruments, by field and age

42A. Principal means of servicing in-use academic research B-123
instruments. by physical sciences a d engineering
subfield

42B. Principal means of servicing in-use academic research B-124
instruments, by agricultural and biological sciences
subfield

43. Mean annual expenditures per system for maintenance B-125
and repair of in-usc¢ academic research instruments
systems, by principal means of servicing and by field

13A. Mean annual expenditures per system for maintenance B-126
and repair of in-use scademic research instruments
systems, by principal means of servicing and by
physical sciences and engineering subfield

43B. Mean annual expenditures per system for maintenance B-127
and repair of in-use academic research instruments
systems, by principal means of servicing and by
agricultural and biological sciences subfield

44. Mean annual expenditures per system for maintenance B-128
and repair of in-use academic research instruments
systems, by principal means of servicing and by purchase
price and age
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TABLE 1. WUNBER OF DEPARTMENTS AKD FACILITIES AKD PERCENT REPORTING IFPORTANY
SUBJECT AREAS IN WHICH CRITICAL EXPERIMENTS CANNOT BE PERFORNED DUE TO
LACK OF NZEDED EGUIPMENT, BY FIELD (11

PERCENT REPDRTING INABILITY
TO CONDUCT CRITICAL

NKUNBER OF EXPERINENTS DUE TO LACX
DEPARTRENTS/FACILITIES OF NEEDED EGUIPNENT
TOTAL, SELECTED FIELDE 2902 2%
FIELD OF REBEARCH
ERGINEERING b61 6%
AGRICULTURAL BCIENCES ass 9%
BICLDGICAL SCIENCES, TOTAL 1197 362
GRADUATE BCHOOLS 38 62
MEDICAL SCHOOLS 511 362
CONPUTER BCIENCE 91 93%
TMIIADNRENTAL EZCIENCES 239 sax
MATERIALS BCIENCE 19 1002
PHYBICAL SCIEMCES 373 872
INTERDISCIPLINARY, N.E.C. &7 742

£11 ALL STATISTICB ARE WATIDNAL ESTIMATES » ¢ INPASBING THE 337 LARCGEBT R & D
UNIVERBITIES AMD THE 92 LARGEST R & D NEDIC*:., SCHODL® IN THE NATION. FOR PHABE
11 FIELDS (AGRICULTURAL, DIOLOGICAL AND ENVIROWMENTAL SCIEMCES), ESTIMATES ARE
AB OF DECEMBEP .483. FOR ALL OTHER FIELDS, ESTIMATES ARE AB OF DECEMBEN 1982,
BANPLE I8 712 DEPARTMENTS AND FACILITIES.

NOTE®: BUBCATEGORY WUMBERS AND PERCENTAGES MAY NOT 8UM EXACTLY TO TOTAL BECAUSE
OF ROUNDING.

BOURCE: WATIOMAL SCIENCE FOUNDATION




TABLE 1A, NUMBER OF DEPARTMENTS AND FACILIT(ES AND FERCENT REPORTING IMPORTANT
SUBJECT AREAS IN WHICH CRITICAL EXPERIMENTS CANNOT BE PERFORMED DUE
7O LACK OF NEEDED EGUIPMENT, BY PHYSICAL SCIENCES AND ENGINEERING
SUBFIELD (11
PERCENT REPORTING INABILITY
TO CONDUCT CRITICAL

NUMBER OF EXPERINENTS DUE TO LACK
DEPARTMENTS/FACILITIES OF NEEDED EBUIPMENT
PHYSICAL SCIENCES AND
ENGINEERING
PHYSICAL SCIENCES, TOTAL 375 871
CHENISTRY 176 931
PHYSICS AND ASTRONONMY 199 82%
ENGINEERING, TOTAL 661 89%
CHERICAL 97 921
CIVIL 123 90%
ELECTRICAL 87 961
MECHANICAL 87 9a%
BETALLURGICAL/MATERIALS L} gi%
DTHER. N.E.C. 204 831

[1) ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R & D
URIVERSITIES IN THE NATION. ESTIMATES ARE AS OF DECEMBER 1982. SAMPLE 1S 3z2
DEPARTMENTS AND FACILITIES.

NOTE: SUBCATEGORY NUSBERS AND PERCENTAGES MAY NOT SUN EXACTLY TO TOTAL BECAUSE
DF ROUNDIKG.

SDURCE ¢ NATIDNAL SCIENCE FOUNDATIDN

ERIC B-14

Aruitoxt provided by Eic:




TABLE 1B. NUBMEER OF DEPARTHENTS AND FALILITIES AND PERCENT REPORTING IMPORTAMT BUBJECT
AREAS It WHICH CRITICAL EL-ERIMENTS CANNOT BE PERFORMED DUE TD LACK OF NEEDED
EQUIPMENT, BY AGRICULTURAL AND BIDLOGICAL 3CIENCES SUBFIELD [ 11

PERCENT REPORTING INABILITY
T8 CONDUCT CRITICAL

NUNRER OF EXPERINENTS DUE 7O LACK
DEPARTHENTS/FACILITIES OF NEEDED EGUIPMENT
AGRICULTURAL AND BIDLAGICAL
SCIENCES
AGRICULTURAL SCIENCES, 234 79%
TOTAL
AGRONDMIC SCIENCES 114 B2
ANINAL SCIENCES 86 691
NATURAL RESOURCE NGNT 37 881
BIOLOGICAL SCIENCES., 7OTAL 1197 S6%
ANATONY Bb 571
BIDCHERISTRY 147 41
BOTANY 49 913
FOOD AND NUTRITIDH 3R 831
MICROBIOLOGY/1MMUNDLOGY 162 462
MOLECULAR/CELLULAR 76 27%
BIDLOGY AND GENETICS
PATHOLOGY 88 2%
PHARMAZOLOGY/TDX1COLOGY 107 583
PHYS510LOGY/BIDFHYSICS 134 55%
IuSLDGY/ENTONOLOGY 69 9%
BIOLCEY, GENERAL AMD 227 70%

N.E.C.

[13 ALL STATISTICS ARE NATIDNAL ESTIMATES ENCOMPASSING THE 157 LARGEST R & D
UNIVERSITIES AND THE 92 LARGEST R & D MEDICAL SCHOOLS IN THE NATION. *DR ALL
OTHER FIELDS, ESTIMATES ARE AS OF DECEMRER 1983. SAMPLE 15 4354 DEPARTMENTS
ARD FACILITIES,

NDTE: SYUBCATEGORY nuU#BERS AND PERCENTAGEZ MAY NOT SUM EXACTLY TO TDTAL BECAUSE
OF ROUNDING.

SOURCE: NATIONAL SCIENCE FDUNDATION
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TABLE 2. DEPARTMENT/FACILITY ASSESSMENY OF ADEQUACY OF AVAILABLE RESEARCH INSTRUMENTATION, BY FIELD [1]
PERCENT OF DEPARTNENTS/FACILITIES PERCENT OF DEPARTMENTS/FACILITIES
ABBESSING INSTRUMENTATION AVAILABLE Y0 AGEESSING INSTRUNENTATION AVAILABLE YO
TENURED FACULTY AND EQUIVALENT P.1,'s AS: UNTENURED FACULTY AND EQUIVALENT P,1.'s A8t
TOTAL ENCELLENT  ADEGUATE  INGUPFICIENT | TOTAL | EXCELLENT | AbEeunTE | INSWFiCIENT
TOTAL, SELECYED FIELDS 100% 1 S3% 36% 1002 10% 47% A3%
FIELD OF RESEARCH
ENGINEERING 100% 9% Azi 302 1002% 6% 37% 374
AGRICULTUKAL SCIENCES 1002 8% A7% A4 1002 81 39% 321
w BIOLOGICAL SCIENCES. TOTAL 1002 15% 592 261 1002 Y 4 532 32%
é GRADUATE SCHOOLS 100% 142 481 392 1002 13% A2% 43%
MEDICAL 5CHOOLS 1002 167 69% 132 1002 152 631 a2i
COKPUTER SCIENCE 1002 2% 2% ASL 1002 2% J2i Abi
ENVIRONMENTAL SCIENCES 1002 107 661 23% 100% 10% 4% 361
MATERIALS SCIENCE 100% a7 381 132 100% 20% k174 43%
PHYSICAL SCIENCES 100% L2 541 42% 100% ai 49% 491
INTERDISCIPLINARY: N.E.C. 100% 30% 332 37% 1002 322 30% 37
[1) ALL STATISTICS ARE NATIONAL ESTIMATES ENCONPASSING THE 137 LARGEST R & D UNIVERSITIES AND THE 92 LARGEST R & D MEDICAL SCHOOLS
IN THE NATION. FOR PHASE 1] FIELDS (AGRICJLTURAL, BIOLOGICAL AND ENVIRONMENTAL SCIENCES!, ESTINATES ARE AS OF DECEMBER 1983. FOR
ALL OTHER FIELDS, ESTIMATES ARE AS OF DECEMBER 1982. SAMPLE 15 %12 DERARTNENTS AND FACILITIES.
NOTE?! SUBCATEGORY PERCENTAGES NAY NOY SUM EXACTLY TO TOTAL BECAUSE DF ROUNDING.
SOURCE: NATIONAL SCIENCE FOUNDATION
89 Q1]
O
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TABLE 2A. DEPARYNENT/FACILITY ASSESSMENT OF ADEQUACY OF AVAILABLE RESEARCH INSTRUNERTATION, BY PHYSICAL SCIENCES AND ENGINEERING
SUBFIELD £1]

PERCENT OF DEPARTMENTS/FACILIYIES PERCFX! OF DEPARTMENTB/FACILITIES
ASSESSING INSTRUMENTATION AVAILABLE YO ASSESSING INSTRUMENTATION AVAILABLE 1O
TENURED FACULTY AND EGUIVALENT P.l.s AS: UNTERURED FACULTY AND ESUIVALENT P.I.s AB:
R R ey ADEQUATE  INGUFF ICIENT
PHYSICAL SCIENCES AND
ENGINEEKING
PhYSICAL SCIENCES, TOTAL 100% 4% 41 421 1002 2% 492 49%
CHEXISTRY 100% 61 467 481 1002 3% 51% 46%
w PHYSICS ARD ASTRONCMY 100% 2% 611 372 1002 2% 471 917
JJ ENGIREERING, TOTAL 1002 9% 423 301 1002 6% 374 571
= CHEN] CAL 1002 2% 47% 51% 100% 0% 39% 61%
CIviL 100% 107, 462 43% 1001 111 431 431
ELECTRICAL 1002 21% 21% 382 1002 4% 291 671
NECHANICAL 100% 19% a7y 541 1001 19% 112 70%
B TALLURGICAL/MATERIALS 1002 0% 53% 471 1002 0% 381 621
"THER, N.E.C. 1002 A% 493 481 1002 4% 461 51%

{1] ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R & D UNIVERSITIES IN THE NATION, ESTINATES ARE AS OF
DECEMBER 1982, SANPLE IS 32Z DEPARTMENTS AND FACILITIES.

NOTE: SUBCATEGORY PERCENTAGES MAY NOT SUN EXACTLY TO TOTAL BECAUSE OF ROUNDING,

SOURCE: NATIONAL SCIENCE FOUNDATIGN
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TABLE 2B, DEPARTMENT/FACILITY ASSESSMENT OF ADEQUACY OF AVAILABLE RESEARCH INSTRUNENTATION, BY AGRICULTURAL AND BIOLOGICAL

SCIENCES SUBFIELD

AGRICULTURAL AND BIOLOGICAL
3CIENCES

AGRICULTURAL SCIENCES,
TOTAL

AGRONOMIC SCIENCES
ANINAL SCIENCES
NATURAL RESOURCE MGNTY

BIOLOGICAL SCIENCES.: TOTAL

w ANATONY
]
(]
- BIOCHENISTRY
BOTANY

FOOD AND RUTRITION
NICRORIOLOGY/ ] XNUNOLOGY

NOLECULAR/CELLULAR
BIOLOGY AND GENETICS

PATHOLOGY
PHARNACOLDGY/TCGXICOLOGY
PHYSIOLOGY/RICPHYSICS
100LOGY/ENTONOLOGY

EIOLOGY, GENERAL AND
H.E.C.

O

- ERIC
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B3]

PERCENY OF DEPARTYENTS/FACILITIES
ASSESSING INSTRUNENTATION AVAILABLE 1O
TENURED FACULTY AND EQUIVALENT P.l.s AS?

TOTAL

EXCELLENT

ADEQUATE

INSUFFICIENT

1002

100%
100%
100%
100%
100%
100%
1002
1002
100%

1002

100%
1002
1007
100%
100%

9" SOURCE: NATIONA! SCIEWCE FOUNDATION

8%

3%
152
6%
152
121

14%
0%
16X

40%

13%
7%
33
7%
4%

A7%

A6%
531
402
591
672
61%
192
447
423
511

75%
78%
391
491
691

44y

49%
341
541
261
221
142
67%
S6%
421

9%

1Y
142
132
452
a7i

NOTE: SUBCATEGORY FERCENTAGES MAY NOT SUM EXACTLY YO TOTAL BECAUSE OF ROUNDING.

PERCENY OF DEPARTMENYS/FACILITIES
ASSESSING INSTRUMENTATION AVAILABLE 10
URTENURED FACULTY AND EGUIVALENTY P,1.s AS?

T T e e e = P % e T . F e T D T e v s e - e S " bn = 4 e e AP Gm e e = - - i R S 8

TOTAL

EXCELLENT

ADEQUATE

INSUFFICIEKTY

e M . e . e T e o e ot e fm o = = " -

100%

100%
100%
100%
100%
100%
100%
100%
1002
100%
1002

1c0%
100%
1002
1002
100%

8%

5%
142
6%
15%
0%
27%
142
4%
17%
40%

81
0%
312
7%
71

R R T o

39%

321
461
431
531
78%
S6%
182
241
312
49%

671
78%
312
342
65%

Sax

bAL
402
511
321
221
171
681
721
J2i
My

252
221
181
392
281

{11 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R % D UNIVERSITIES AND THE 92 LARGEST R & D MEDICAL SCHOOLS
IN THE NATION. ESTIMATES ARE AS OF DECENEER 1983, SANPLE 1S 454 DEPARTMENTS AND FACILITIES.




TABLE 3, DEPARTMENT/FACILITY RECOMMENDATIONS FOR INCREASED FEDERAL SUPPORT FOR RESEARCH
INSTRUNENTATION, BY FIELD 1)
PERCENT OF DEPARTMENTS/FACILITIES
RECOMMENDING AS YOP PRIORITY AREA FOR INCREASED
FEDERAL SUFPORT OF ACADEMIC RESEARCH EGUIPMENT:
SYSTENS IN SYSTEMS IN LAB
LARGE $30,000-  $10,000- EQUIPMENT
SCALE $1.,000,000 $30,000 UNDER

TOTAL FACILITIES  RANGE RANGE $10,000 OTHER
TOTAL, SELECTED FIELDS 100% 2% 261 61% 10% 12
FIELD OF RESEARCH
ENGINEERING 1007, 32 281 60% 9% -
AGRICUL TURAL SCIENCES 100% - 6% 791 15% -
BIOLOGICAL SCIENCES, TOTAL 100% - 202 661 132 21
GRADUATE SCHOOLS 100% - 21 631 15% 1%
NEDICAL SCHOOLS 100% - 192 9% 10% r-3
CONPUTER SCIENCE 100% - 2sy 75% - -
ENVIRONMENTAL SCIENCES 1007 &% 36% 347 21 2%
MATERIALS SCIENCE 1007, - B83% 17 - -
PHYSICAL SCIENCES 100% 3% 43% 443 62 2%
1M ERDISCIPLINARY, N.E.C. 1007% - 48% 452 7%

{13 ALL STATISTICS ARE NATIONAL ESTIMATEZ ENCOMPASSING THE 157 LARGEST R & D UNIVERSITIES AND THE
92 LARGEST K & D MEDI.AL SCHOOLS IN THE NATION. FOR PHASE 1! FIELDS (AGRICJLTURAL, BIOLOGICAL AND
ENVIRONMENTAL SCIENCES), ESTINATES ARE AS OF DECEMBER 1983, FOR ALL OTHEK FIELDS, ESTIMATES ARE AS
OF DECEMFER 1982, SAMPLE 1S 912 DEPARTMENTS ARD FACILITIES.

NDTE: SUBCATEGORY PERCENTAGES MAY NOT SUM EXACTLY YO TOTAL BECAUSE OF ROUNDING.

SOURCE: NATIDNAL SCIENCE FOUNDATION
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TABLE 3A. DEPARTMENT/FACILIT. RECOMMENDATIOHS FOR INCREASED FEDERAL SUPPORT FOR REBEARCH
INSTRUMENTATION, BY PHYSICAL SCIENCES AND ERGINEERING SUBFIELD [11

PERCENT OF DEPARTMENTS/FACILITIES
RECOMMERDING AS YOP PRIORITY AREA FOR INCREASED
FEDERAL SUPPORY OF ACADEMIC RESEARCH EQUIPNENT:

SYSTEMB IN SYSTEMS IN LAB
LARGE $30,000- $10,000- EQUIPHENT
SCALE $1,000,000 $50,000 URDER

TOTAL FACILITIES  RANGE RANGE $10,000 OTHER
PHYSICAL SCIENCES AND
ENGINEERING
PHYSICAL SCIENCES. TOTAL 100% 5% 43% A4 61 2%
CHENISTRY 100% 0% 541 397 6% 12
PHYSICS AND ASTRONONY 1002 9% 33% 481 7% 3%
ENGINEERING, TOTAL 100 3% 281 0% % 0%
CHEMICAL 1002 0% 10% 701 20% 0%
CIVIL 1001 3% b% 89% 01 0%
ELECTRICAL 1002 101 2% 231 13% 0%
MECHAMICAL 100% 3% 27t 7% oz 4%
METALLURGICAL/MATERIALS 100% 0% 62% 2L 6% 0%
OTHER: N,E.C. 100% 1% 311 39% 102 0%

113 ALL STATISTICS ARE NATIDHAL ESTIMATES ENCOMPASBING THE 137 LARGEBT R & D UfIVERSITIES IN
THE RATION. ESTIMATES ARE AS OF DECEMBER 1982. SANPLE 1S5 322 DEPARTMENTS AND FACILITIES.

NDTE? SUBCATEGORY PERCENTAGES MAY %OT SUNM EXACTLY TO TOTAL BECAUSE OF ROUNDING.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 35. DEPARTRENT/FACILITY RECONNERDATIONS FOR INCREABED FEDERAL SUPPORY FOR RESEARCH
INBTRUKENTATION, BY AGRICULTURAL AND BIOLDGICAL SCIENCES SUBFIELD [11]
PERCENT OF DEPARTMENYS/FACILITIES
RECOMBENDING AS YOP PRIORITY AREA FOR INCREASED
FEDERAL SUPPDRT OF ACADEMIC RESEARCH EQUIPMENT:
SYSTERS IN SYSTEME IN LAB
LARGE $30,000- $10,000- EQUIPMERY
SCALE $1,000,000 $350,000 UNDER
TOTAL FACILITIES  RANGE RANGE $10,000 OTHER
AGRICULTURAL AND BIOLOGICAL
SCIENCES
AGRICUL TURAL SCIENCES, 100% 0% 61 79% 131 0%
TOTAL
AGRONCNIZ SCIENCES 100% 0% 8% 807 121 oz
ANIMAL SCIENCES 1007 0% 21 821 161 1)1
NATURAL RESOURCE MGNT 100% 0% 10% 721 181 ox
BIOLOGICAL SCIENCES, TOTAL 1902 0% 201 661 131 a1
ANATORY 100% 0% 182 76% 7% 1}
BIOCHEMISTRY 100% 0% 24% 392 81 9%
BOTARY 1007 0% 25% 497 27% 1)1
FOOD AND NUTRITION 1007 0% 135% 74% 7 4%
MICROBIOLOGY/IMNUNOLOGY 100% 0% 201 531 241 0%
MOLECULAR/CELLULAR tany oz 312 547 131 0%
BIOLOGY AND GENEYICS
PATHILOGY 1002 0% 242 S56% 201 0x
PHARMACOLDGY/TOXICOLOGY 100% 0% 81 02 12 0%
PHYS10LOGY/BIOPHYSICS 1002 0% 172 g2i a1 0%
200LOGY/ERTONOLOGY 1002 o1 Si 70% 26% 0%
BIOLOGY,» GENERAL AND 100% 0% 221 6421 112 3%
N.E.C.
[11 ALL STATISTICS AKE MATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R & D UNIVERBITIES AND
THE 92 LARGEST R & D MEDICAL SCHODLS IN THE NATION. ESTIMATES ARE AS OF DECEMBER 1983. SAMPLE
18 454 DEPARTHENTS AND FACILITIES.

NDTE: SUBCATEGORY PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDIMG.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 4, TOTAL AMOUNT OF ACADENMIC RESEARCH INSTRUMENTATION IN HATIONMAL
STOCK AND WEAN PRICE PER SYSYEM, BY FIELD {11
[DOLLARS IN THOUSARDS]
AGGREGATE
NUMBER AND PURCHASE
PERCENT OF PRICE MEAN PURCHASE
INSTRUMENRT AND PERCENT PRICE PER
SYSYEMS OF PRICE SYSTEN
TOTAL, SELECYED FIELDS 45738 $1530780 $33
100% 100%
FIELD OF RESEARCH
ENGINEERING 9423 333613 33
20% a0x
AGRICULTURAL SCIENCES 1954 42399 a2
4% 3%
BIOLOGICAL SCIENCES, TOTAL 17618 471288 a7
38% 29%
GRADUATE SCHOOLS 7290 186272 26
16% 11%
MEDICAL SCHOBLS 10328 285016 28
22% 17%
CONPUTER SCIENCE 1119 60026 54
2% A%
ERVIRONMENTAL SCIENCES 2679 126234 A7
6% 8%
MATERIALS SCIENCE 731 37120 51
2% 2%
PHYSICAL SCIENCES 11644 481881 44
a3% 30%
INTERDISCIPLINARY, N.E.C, 1371 78022 50
3% 3%

(13 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 137 LARGEST R & D
UNIVERSITIES AND THE 92 LARGESY R & D HEDICAL SCHOBLS IN THE NATION, FOR PHASE
11 FIELDS (AGRICULTURAL, BIDLOGICAL AND ENVIRONMENTAL SCIENCES), ESTIMATES ARE
AS OF DECEMBEX 1983, FOR ALL OTHER FIEi DS, ESTIMATES ARE AS OF DECENBER 1982.
SAMPLE 18 8704 INSTRUMENT SYSTENS.

NOTE? SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TD TOTAL BECAUSE
OF ROUNDING. ESYINATED TOTALS MAY VARY SLIGHTLY FROM TABLE YO TABLE.

SOURCE: NATIONAL SCIENCE FOUNDATION

33
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TABLE 8A. TOTAL AZDUNT OF ACADEMIC RESZARCH INITAUNENTATION IN NATIONAL
STUCK AND BEAN PRICE PER BYRTEN, BY PHYRICAL BCIENCES AND

ENGCINEERING SUSFIELD 113
FSOLLARE IR TAGUSANDS]

AGGRECATE
NUNBER AND PURCHASE
FERCENT OF MRICE NEAN PURCHASE
INSTRUNENT AND PERCENT PRICE PEX
SYSTENS OF PRICE SYSTEN
PHYSICAL BCIERCES AND
ENGINEERING
PHYBICAL SUIENCES, YOTAL 11444 $4B818%1 $41
1002 1002
CHENISTRY 6419 234560 40
5% 53
PHYBICS AND ASTRUNOHY 9229 227321 43
452 AT
ENGINEERING, TOTAL 9429 333613 n
1002 1002
CHEMICAL 847 27393 32
”? ”
CIviL 693 222e7 32
1) 4]
ELECTRICAL 2218 82431 37
241 t+1
NECHANICAL 1839 67093 3%
201 201
BETALLURGICAL/MATERIALS 1244 46352 37
132 142
OTHER' N.E.Co 85‘5 .7.03 M
14 261

£13 ALL STATISTICE ARE NATIONAL ESTINATES ENCOWPABSING THE 157 LARGEST R & D
UNIVERSITIES IN THE NATION, ESTIMATES ARE AS OF DECEMBER 1982. BAMPLE IS 3232
INSTRUNENT SYSTEMS.

NOTE: SUBCATECORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL
BECAUBE OF ROUNDING. ESTIMATED TOTALS NAY VARY BLIGHTLY FROM TABLE TO TAME.

SOURCE: NATIONAL SCIEMCE FOUNDATION
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TABLE 4B, TOTAL AMOUNT OF ACADEMIC RESEARCH INBTRUMENTION IN NATIONAL STOCK
AND MEAN PRICE PER SYSTEM, BY AGRICULTURAL AND BIOLOGIZAL SCIENCES
SUBFIELD I13
[DOLLARS IN THOUSANDS)

AGGREGATE
RUNBER AND PURCHASE
PERCENT OF PRICE NEAN PURCHASE
INSTRUNENT AND PERCENT  PRICE PER
SYSTENS CF PRICE SYSTEN
AGRICULTURAL AND BIOLOGICAL
SCIENCES
AGRICULTURAL SCIENCES. 1954 $42599 s$22
TOTAL 100% 100%
AGRONOMIC SCIENCES 1229 27407 a7
631 541
ANINAL SCIENCES AES 9924 20
a5% 231
KATURAL REGOURCE MGNT 249 52548 a2
122 121
BIOLOGICAL SCIENCES, YOTAL 17618 471288 a7
100% 100%
ANATONY 946 18311 34
3 AL
BIOCHENISTRY 4078 97391 2t
23% 21%
BOTANY 473 12083 ab
32 3%
FOOD AND NUTRITION 452 10189 23
3% 2%
MICROBIOLOGY/I MNUNOLOGY 1443 35781 23
8y Bx
NBOLECULAR/CELLULAR 284} B1874 29
BIOLOGY AND GENETICS 16% 17%
PATHOLOGY 999 31038 31
b1 71
PHARNACOLOGY/TDBXICOLOGY 1977 44907 23
11% 101
PHYS10LOGY/BIOPHYSICS 2384 584628 2%
14% 152
100LOGY/ERTONOLOGY 495 13181 27
3% 3%
BI1OLOGY, GENERAL AND 1933 37905 Y
N.E.C. 113 12%

[1) ALL STATISTICS ARE NATIDONAL ESTIMATES ENCONPASSING THE 157 LARGEST
R & D UNIVERBITIES AND THE 92 LARGEST R & D MEDICAL SCHOOL8S IN THE NATION.
ESTIMATES ARE AS OF DECENBER 1983. SANPLE 1S 4263 INSTRUMENT SYSTENS,

NDTE: SUBCATEGORY NUMBERS AND PERCENTS MAY NOT SUN EXACYLY TO TOTAL BECAUSE
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FRDY TABLE 7O TABLE.

BOURCE s NATIDNAL SCIENCE FUUNDATION
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TABLE Z.

INDICES IF EZQUIPMENT-ZYTENSIVENESS OF

LI0LLARS IR

MILLIONSI

SELECTED FIELDS AND SUBFIELDS OF ACADENIC RESEARCH

{3IN DOLLARSJ

CIN DOLLARS]

JOTAL PUR- NUNBER OF

CHASE PRICE OF TGTAL TOTAL PRICE OF GRADUATE YOTAL PRICE ACADENIC TOTAL PRICE

NATIONAL STOZK ACADENIC NATIONAL STOCK STUDENT OF NATIONAL SCIENTISTS/ OF NATIGNAL

OF ACADEMIC R&D AS PERCENT OF  ENROLLMENT, STOCX PER ENGINEERS, STOCK PER

RESEARCH EXPENDITURES, FY 1982 R & D FALL GRADUATE JANUARY SCIENTIST/

EQUIPHENT [2) FY 1982 (31 EXPENDITURES 1982 {41 STUDENT 1983 (53 ENGINEER
TOTAL, SELECTZD F1ELDS $1516 $4084 2% 19050¢ $8000 107000 $14200

FIELD AND SUBFIELD £113

ENGINEERING, TOTAL 334 2% 33% 80300 4200 26200 12700
CHE™MICAL a7 83 332 7000 3700 2100 12900
civiL 22 108 20% 13700 1600 4400 35000
| ELECTRICAL 83 224 37z 20600 4000 6000 13600
' RECHANICAL 87 182 47% 1000 5100 4200 16000
OTHER, N.S.C. 134 467 292 28300 4700 400 14300
| AGRICULTURAL SCIENCES 43 838 3% 11800 3600 14100 3000
BICLOGICAL SCIENCES 471 129 37% 42000 11200 34000 13900
CONPUTER SCIENCE 60 148 417 16200 3700 6320 9300
| ENVIRONNENTAL SCIENCES ias 360 22% 13500 9300 7000 18000
3 PHYSICAL SCIENCES, TOTAL 82 823 31 26300 18200 17400 24800
CHENISTRY 233 31 82% 13800 16100 %400 27100
FHYS1CS ¥ ASTRONORY 227 312 443 10700 21200 10000 22700

{13 TABLE IS LINITED TO FIELDS AND SUEFISLOS FOR #HICH COMPARATIVE DATA ARE AVAILABLE.

{23 ALL STATISTICS ARE NATIONAL ESTI™ATES SNCOMPASSING THE 357 LARGEST R & 0 UNIVERSIVIES AND THE %2 LARGEST R & D NEDICAL SCHOOLS
IN THE YATION. FOR °4ASE 1! FIELDS 'AGRICJUTURAL. RIDLOSICAL AND ENVIRONNENTAL SC.ENCEC), ESTIMATES ARE AS OF DECENBER {983, FOR
ALL OTHER FIELDS. Z3TIMATES ANE AS OF DECEMBER 1982. SANPLE IS 5704 INSTRUNENT SYSTENS.

£3) FROm ACADEMIC SCIENCE/ENGINEERING: R & 3 FUNDS, F1SCAL YEAR 1982. SURVEY OF SCIENCE RESOURCES SERIES, NATIONAL SCIENCE
FOUNDATION, 1984 (GPD PUBLICATION NO. NSF 84-308), r. S.

{43 DOCTGRAL-GRANY ING INSTITUTIONS ONLY. FRON ACADENIC SCIENCE/ENGINEERING: GRADUATE ENROLLMENT AND SUPPORT, FALL 1982. SURVEYS QOF
SC1ENCE RESOURCES SERIES: NATIONAL SCIENCE FOUNDATION, 1984 (GPO PUBLICATION NO. HSF 84~304), p. 20.

fS] DOCTORAL-GRANTING INSTITUTIONS ONLY. FROM ACADEMIC SCIENCE/ENGINEERING: SCIENTISTS AND ENGINEERS, JANUARY 1982. SURVEYS OF
SCIENCZ RESOURCES SERIES, NATIONAL SCIENCE FOUNDATION, 1984 (GPD PUBLICATION NO. NSF 84~309), p. 9.

4OTE: SUBCATZGGRY 4UMBERS AND PEPCENTAGES MAY AOT SUN EXACTLY TD TOTAL SECAUSE OF ROUNDING.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE &, MEAN ANOUNT OF ACADEMIC RESEARCH EQUIPNENT PER INSTITUTION: BY UNIVERSITY CONTROL AND BY FIELD {11
[DOLLARS IN THOUSANDS}

NEAN NUMBER MEAN AGGREGATE NEAN NUMBER MEAN AGGREGATE MEAN NUMBER MEAN AGGREGATE
OF SYSTEMS  PURCHASE PRICE OF SYSTEMS PURCHASE PRICE OF SYSTEMS PURCHASE PRICE

—————— - - . - - -—— - - —— - —— - - o o e e e

TOTAL, SELECYED FIELDS 232 8372 228 8820 234 $8443
FIELD OF RESEARCH

———— - - - -

ENGINEERING 60 2125 56 2216 . 2078
AGRICULTURAL SCIENCES 12 271 2 a9 18 395
BINLOGICAL SCIENCES, TOTAL 7i 1393 6% 1936 74 1833

GRADUATE SCHOOL.S 44 1184 A4 1182 48 1189

NEDICAL SCHOOLS 112 3098 93 2982 127 3187
COMPUTER SCIENCE 7 382 12 705 8 218
ENVIRONMENTAL SCIENCES 17 804 13 591 19 862
MATERIALS SCIENCE 5 236 8 403 3 131
PHYSICAL SCIENCES 74 3069 81 32564 71 2979
INTERDISCIPLINARY, K.E.C. 10 497 12 329 ¢ 582

{1) ESTIMATEC “OR RIOLOGICAL SCIENCES In MEDICAL SCHODLS HAVE A BASE OF 92 MEDICAL SCHOOLS (40 PRIVATE, 52 PUBLIC).
ESTINATES FOR ’BIOLDSICAL SCIENCES, TOTAL' HAVE A BASE OF 249 INSTITUTIONS (92 MEDICAL SCHOOLS AND 157 UNIVERSITIES).
ALL OTHER ESTIMATES ARE BASED ON 157 UNIVERSITIES (53 PRIVATE, 104 PUBLIC). FOR PHASE I1 FIELDS (AGRICULTURAL,
BIOLOGICAL AND ENVIRONMENYAL SCIENCES), ESTIMATES ARE AS OF DECEMBER 1983. FOR ALL ATHE® FIELDS, ESTIMATES ARE AS OF
DECEMBER 1932, SAMPLE 1S 8704 INSTRUMENT SYSTENS.

SOURCE: NATIONAL SCIENCE FOUNDATIDN
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THBLE 64, MEAN AMOUNT OF ACADEMIC RESEZARCH EQUIPMENT PER INSTITUTION, BY UNIVERSITY CUNTROL AND BY PHYSICAL BCIENCES
AND ENGINEERING SUBFIELD [1)
[DOLLARS IN THOUSANDS}

mmmmmmmm s ecsmme emcecceceme o oo UNIVERSTTY CONTROL === wmmmom oo oo oo oo s e
mmmmmm e m e TOTAL: = o mmmme s PRIVATE-===n~=nmu =m==m=-==cPUBL C-=-=m-m-mm-=
MEAN NUMBEX MEAN ASGREGATE NEAN NUNBER NEAN AGGREGATE NEAN NUNBER M:AN AGGREGATE
OF SYSTENS  FURCHASE PRICE OF SYSTENS  PURCHASE PRICE OF SYSTENS PJRCHASE PRICE

———— e ——— e e —————— e e am- B L L T - r o o+ - - - - o -

PHYSICAL SCIENCES AND

ENGINEERING
PHYSICAL SCIENCES, TOTAL 74 $3069 81 $3264 71 $2970
CHENISTRY L) 1621 43 1699 40 1362
PHYSICS AND ASTRONODMY 33 1448 38 1365 31 1388
ENGINEERING. TDTAL &0 2125 56 2216 b2 2078
CHENMJCAL 3 174 3 224 ] 149
CiviL 4 i42 2 79 5 174
ELECTRICAL 14 527 11 388 16 493
NECHANI CAL 12 427 17 374 9 332
METALLUGICAL/NATERIALS B 295 7 280 8 303
OTHER,» N,E.C. 16 359 i3 471 18 604

[11 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGESY R & D UNIVERSITIES 1% THE NATION. ESTIMATES ARE
AS OF DECEMBEK 19B2. SAMPLE 15 3232 INSTRUMENT SYSTEMS

SOURCE: NATIONAL SCIEHCE FOUNDATION
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TABLE 6B, MEAN ANOUNT OF ACADEMIC RESEARCH EQUIPNENT PER INSTITUTION, BY UNIVERSITY CONTROL AND BY AGICULTURAL AND
BIOLOGICAL SCIEHWCES SUBFIELD {11
[DOLLARS IN THOUSANDS]

------------------------------- ~-~UNIVERSITY CONTROL - -m—-
----------- TOTAL=m====mm===  =ccemecuePRIVATE=m==mmm===  =m===mou==PYBL [{~mmnammee
NEAN NUNBER NEAN AGGREGATE NEAN NUNBER NEAN AGGREGATE NEAN NUNBER NEAN AGGREGATE
OF SYSTENS PURCHASE PRICE OF SYSTENS PURCHASE PRICE OF SYSTEMS  PURCHASE PRICE

- — - - - - ———— - 5 o o - 00 % o e 0 - = S - e . B e 0 g B

AGRICULTURAL AND BIOLOGICAL

SCIENCES
AGRICULTURAL SCIENCES., 12 $271 2 $29 18 $395
TOTAL
AGRONOMIC SCIENCES 8 173 1 19 11 254
ANIMAL SCIENCES 3 &3 - 3 4 93
NATURAL RESOURCE MGHNT 2 34 - 4 2 49
BIOLOGICAL SCISNCES. TOTAL 71 1893 L} 1936 74 1833
ANATONY 2 74 2 69 3 76
BIOCHEMISTRY 16 391 14 349 18 416
BOTANY 2 49 H 30 2 50
FOOD AND NUTRITION 2 41 i 13 2 57
NICROBIOLOGY/INMUNOL OGY b 144 4 91 7 173
MOLECULAR/CELLULAR 1t 329 13 473 9 243
BIOLIGY AND GENETICS
PATHOLOGY 4 12% 3 111 4 133
PHARMACOLDGY/TDX1COL OGY ] 180 7 178 9 182
PHYSIDLOGY/BIDPHYSICS 10 276 10 373 9 217
100LOGY/ENTONOLOGY 2 53 2 &7 2 43
BIOLDGY,» GENERAL AND 8 233 6 202 9 asy

N.E.C.

£1] ALL ESTIMATES FOR AGRICULTURAL SCIENCES ARE BASED ON 1357 UNIVERSITIES (33 PRIVATE, 104 PUBLIC), ESTIMATES FOR ALL
BIOLOGICAL SCIENCE SUBFIELDS ARE EASED UN 249 UNIVERSITIES AND MEDICAL SCHOOLS (93 PRIVATE, 136 PUBLIC). ESTIMATES ARE
AS OF DECENBER 1983. SAMPLE 1S 4243 INSTRUMENT SYSTEMS.

Cq:f'?: NATIONAL SCIENCE FOUNDATION
ERIC
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TABLE 7. DISTRIBUTION OF ACADEMIC RESEARCH INSTRUMENT SYSTENE IN NATIONAL
STOCK, BY SYSTEM PURCHASE PRICE AND BY FIELD (1)

-------- NUMBER AND FERCENT OF SYSTEKS---~------
=e==-=~8YETEN PURCHASE PRICE--=---
$10,000- $25,000- $75,000~

TOTAL $24,999 $74, 999 $1,000,000
TOTAL, SELECTED FIELDS 45738 29699 13115 3924
100% 641 282 8%

FIELD OF RESEARCH
ENGINEERING 9425 5785 2828 812
100% 61% 30% 9%
AGRICULTURAL SCIENCES 1954 1552 400 42
100% 7% 20% 2%
BIOLOGICAL SCIENCES, TOTAL 17618 12586 4218 814
109% 71% 24% 3
GRADUATE SCHOOLS 72%9 5241 1747 302
100% 72% 24 L}
NEDICAL SCHOOLS 10328 7343 2472 511
1002 71% 242 3%
COMPUTER SCIENCE 1113 525 443 130
1002 A7% 40% 13%
ENVIRONMENTAL SCIENCES 2679 14355 879 343
1002 S4% 332 132
NATERIALS SCIENCE 731 387 223 121
100% 33% 31% 17%
PHYSICAL SCIENCES 11634 6358 3820 ia66
100% 55% 33% 132
INTERDISCIPLINARY, N.E.C. 1578 1091 303 173
1002 69% 19% 112

[13 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 137 LARGEST R & D
UNIVERSITIES AND THE 92 LARGEST R & D MEDICAL SCHOSLS IN THE NATION. FOR PHASE
11 FIELDS (AGRICULTURAL, RIDLOGICAL AND ENVIRONNMENTAL SCIENCES) ESTINATES ARE
AS OF DECEMBER 1983. FOR ALL OTHER FIELDS. ESTIMATES ARG AS OF DECEMBER 1°B2.
SAMPLE 15 B704 INETRUMENT SYSTENS,

NOTE! SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TD TOTAL BECAUSE
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE.

SOURCE: NATIDNAL SCIENCE FOUNDATION
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TABLE 7A. DISTRIBUTION OF ACADEMIC RESEARCH INSTRUNENY SYSTENS IN NATIONAL
STOCK, BY SYSTEM PURCHASE PRICE AND BY PHYSICAL SCIENCES AND
ENGINEERING SUBFIELD T13

-------- NUNBER AND PERCENT OF SYSTENE=--==-~--
-===-=~SYSTEN PURCHASE PRICE------
$10,000-  $25,000-  $75,000-

TOTAL 424,999 74,999 $1.000,000

PHYSICAL SCIERCES AND

ENGINEERING

PHYSICAL SCIENCES, TOTAL 11644 6338 3820 1466
1007 35% 33% 13%
CHEMISTRY 5413 3602 201% 797
100% S56% 31 12%
PHYSICS AND ASTRONOMY 3229 2736 1803 668
100% 33% 35% 13%
ENGINEERING, TOTAL 942% 3783 2828 gl2
100% 61% 30% 9%
CHENMICAL 847 481 311 36
100% S7% 37% 7%
CIVIL 593 473 157 61
100% 682 23% 9%
ELECTRICAL 2218 1336 672 210
100% 60% 30% 9%
MECHANICAL 18359 i87 512 160
1003 64% 28% 9%
METALLURGICAL/NATERIALS 1244 689 409 146
100% 35% RR Y 12%
DOTHER, N.E.C. 23635 1617 768 180
100% 53% 30% 7%

{13 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R & D
UNIVERSITIES IN THE NATION., ESTINATES ARE AS OF DECENBER 1982. SAMPLE 1B 3232
INSTRUMENT SYSTENS.

NOTE: SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE
OF ROUNDING., ESTIMATED YOTALS MAY VARY SLIGHTLY FRONM TABLE TO TABLE.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 78.

DISTRIBUTION OF ACADEMIC RESEARCH INSTRUMENT SYSTEMS IN NATIORAL
STOCK. BY SYSTEM PURCHASE PRICE AND BY AGRICULYURAL AND BIOLOGICAL
SCIENCES 5UBFIELD {113

-------- NUMBER AND PERCENY OF SYSYEM8~---v-=---
~~===-3YBTEM PURCHABE PRICE-~-=~==

$10,000~ $25,000~ $75,000~
TOTAL $24,999 $74,999 $1,000,000

AGRICULTURAL AND BIOLOGICAL

SCIENCES

AGRICULTURAL SCIEMCES, 1954 1312 400 42
TOTAL 1002 77% i) ax
AGRONOMIC SCIENCES 1229 939 2587 32
100% 76% an 3%
ANIMAL SCIENCES 485 389 92 3
100% 80% 192 12
RATURAL RESOURCE KGMT 240 184 31 6
1002 77% 212 2%
BIOLOGICAL SCIENCES, TOTAL 17618 12386 4218 8l4
100% 732 242 31
ARATONY 346 300 200 46
100t 352 37% 8%
RIOCHER'STRY 4078 3108 839 110
1002 76% 21 3%
BOTANY 471 369 73 29
140% 78% 16% 6%
FOOD AND NUTRITION 452 318 124 9
100% 70% 282 2%
B1CROBIOLOGY/ IMNNUNOLDGY 1445 1061 335 47
100% 73% 23% 3%
MOLECULAR/CELLULAR 2841 1887 817 137
BIOLOGY AND GENETICS 100% 662 a9 3%
PATHOLOGY 939 397 313 88
1001 60% 312 92
PHARMACOLOGY/TCX1COLOGY 1777 1571 337 69
100% 792 17% 4%
PHYS1OLOGY/BIOFHYSICS 2384 1662 394 128
100% 70% 2352 3
100LOGY/ENTONOLOGY 435 339 108 28
100% 72% aax 6%
BIOLOGY, GENERAL AND 1933 1354 457 122
N.E.C. 100% 70% -2y 3 6%

{1) ALL STATISTICS ARE NATIONAL ESTINATES ENCOMPRSSING THE 1347 LARGEST R & D
UNIVERSITIES AND THE 92 LARGEST R ¥ D MEDICAL SCHODLS IN THE NATION. ESTIMATES

ARE AS OF DECEMBER 1983, SAMFLE 1S 4263 INSTRUMENT SYSTEMS.

NOTE: SUBCATECORY HUMBERS AND PERCENTAGEES MAY NOT SUM EXACTLY TO TOTmL BECAUSE

OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTYLY FROM TABLE TO TABLE.,

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE B. DISTRIBUTION OF AGGREGATE PRICE DF ACADEMIC RESEARCH INSTRUMENT
SYSTEMS IN NATIONAL STOCK. BY SYSTEM PURCHASE PRICE AND BY FIELD [1)

[DOLLARS IN MILLIONS]
~AGGREGATE PURCHASE PRICE AM™ PERCENT OF PRICE-

- SYSTEst f CRCHASE PRICE------
%10,000- 425,000~ $75,000-
TOTAL 24, 999 $74,999 $1,000,000
TUTAL, SELECTED FIELDS $1630.78 $4463,77 $520.37 $646.64
1002 281 32% 40%

FIELD OF RESEARCH
ENGINEERING 333,61 89.46 111.99 132,16
100% a7 34% 40%
AGRICULTURAL SCIENCES 42.60 23.33 14.33 5.94
1002 S5 341 121
BIOLOGICAL SCIENCES, TOTAL 471.29 197.29 160.13 113.87
100% 42y 342 4%
GRADUATE SCHDOLS 186.27 B1.04 64,32 40,91
1002 4431 352 azi
MEDICAL SCHOOLS 283.02 116.25 95.8! 72.96
100% 412 347 261
COMPUYER BCIENCE 60,03 8.34 17,33 33.95
1001 14% 291 S57%
ENVIRORMENTAL SCIENCES 126,23 22 24 36.04 67,95
100% 18% 291 34%
PATERIALS SCIENCE 37.12 3.91 11,06 20.15
1002 162 30% 54
PHYSICAL SCIENCES 481.88 100.23 153.94 227.73
100% 211 321 472
INTERDISCIPLINARY, N.E.C, 78.02 16.79 15.35 43.88
1001 2zi 20% 592

[1] ALL STATISTICS ARE NATIONAL ESTIMATES EMCONPASSING THE 157 LARGEST R & D
UNIVERSITIES AND THE 92 LARGEST R & D MEDJICAL SCHODLS IN THE MATION. FOR PHASE
11 FIELDS (AGRICULTURAL, BIOLUGICAL AND ENVIRDNMENTAL SCIENCES)», ESTIMATES ARE
AS OF DECEMBER 1983. FOR ALL OTHER FIELDS, ESTINATES ARE AS OF DECENBER 1982.
SAMPLE 1S 8704 INSTRUMENT SYSTENS.

NOTE! SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TD TOYAL BECAUSE
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE.

SOURCE: NATIONAL SCIENCZ FOUNDATION
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TABLE 8A. DISTRIBUTION OF AGGREGATE PRICE OF ACADEMIC RESEARCH INBTRUNEWT
SYSTENS IN WATIONAL STOCK, BY SVGTIN PURCHASE PRICE AND BY
PHYSICAL SCIENCES AND ENGINEERING SUBFIELDR (1)

CROLLARS IN MILLIONS]

-AGGREGATE PURCHASE PRICE AND PSRCENT OF PRICE-
wweeee-BYSTEN PURCHASE PRICE-~owe-

$10, 000~ $23, 600~ 73,000~
TOTAL 24,799 $74, 999 $1,000.000
PHYSICAL SCIERCES AMD
ENGINEERING
PHYSICAL BCIENCES, TOTAL $4851.88 $100.21 $133.94 $227.73
1002 21z 321 473
CHEMISTRY 254.5% 37.20 82.24 1135.12
1002 az 3 435%
FAYSICS AND ASTRONOMY 227.32 43.01 71.70 112.61
1002 n 3 302
ENGINEERING, 7OTAL 333,61 8%.46 111.99 i32.16
1002 an 342 402
CHENICAL 27.3% 7.44 13.23 6.73
1002 a7n 432 29%
CiviL .27 6.98 6.38 8.92
1002 312 mn 402
ELECTRICAL 82.68 20.93 26.53 35,22
1002 ast an 431
MECHANICAL 67,09 18.48 20.44 28.17
100% &m 30% 422
METALLURGICAL/MATERIALS 46.33 11.23 15.93 19.60
1002 241 332 23
OTHER' ".E.c- '7-.1 a‘ls’ 29." 33053
100% a8y 342 381
D13 ALL BTATISTICE ARE NATIOMAL ESTINATES ENCOWPASBING THE 137 LARGEST R & D
UNIVERBITIES IN THE NATION. ESTINATES ARE AS OV DECEMDER 19@2. BAWPLE 18 3232
INSTRUNENT BYSTERS.
NOTE! BUBCATEGORY NUNBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE.
SOURCE! NATIOMAL SCIENCE FOUNDATION
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TABLE 8R. DISTRIBUTION OF AGGREGATE PRICE OF ACADEMIC RESEARCH INSTRUMENT
SYSTEMS IN NATIONAL STOCK, BY SYSTEM PURCHASE PRICE AND BY
AGRICULTURAL AND BIOLDGICAL SCIENCES SUBFIELD [1)

[DOLLARS 1N MILLIONS]
-AGGREGATE PURCHASE PRIE AND PERCENT OF PRICE-

------ SYSTEM PURCHASE PRICE--~----
$10, 000~ $23,000- $73,000-

TOTAL $24, 999 $74,999 $1.000,000
AGRICULTURAL AND BIOLOGICAL

SCIENCES
AGRICULTURAL SCIENCES: $42. 50 $23.33 $14,33 $4.94
TOTAL 100% 95% 341 122
AGRONONIC SCIENCES 27.41 14,18 9.40 3.83
100% Szt 342 142
ANINAL SCIENCES 9.92 s.28 3.13 .30
100% 63% g2 3%
NATURAL RESOURCE MGNT 5.237 2.88 1.78 .61
100% 134 347 12
BIDLOGICAL SCIENCES: TOTAL A471.29 197.29 160.13 113.87
1007 42% 34% a4
ANATONY 18.31 4.49 9.18 4.54
100% 242 50% 252
BIOCHENISTRY 97.3% 49.88 30.463 15.88
100% 51% 31 17%
BDTARY 12.08 5.8% 2.80 3.43
100% AB% 231 281
FOCG AHD NUTRITION 10.19 4,83 4.33 .81
100% 482% A% 8%
NICRCBIOLGGY/ INNUNOL OGY 33.78 16.63 12.3% 5.80
100% 462 3% 19%
BOLECULAR/CELLULAR 81.87 29.26 31.30 21.31
BIOLOGY AND GENETICS 1vox 367 38% 26%
PATHOLOGY 31.04 9.01 12.38 S. 44
100% 29% 412 3oz
PHARBACOLOGY/TOXICOLOGY 44.91 24,353 11,38 B.77
100% S3% asi 201
PHYBIOLOGY/CIOPHYSICS 58.63 2b.20 22.79 19. 463
100% ki:1 33% 291
200LOGY/ENTONOLOGY 13.18 5.43 4.20 3,99
100% 41% 323 27%
BIOLOGY, GENERAL AND 57.90 21.13 18.18 18.39
N.E.C. ioox 36% 212 32%

[§3 ALL STATISTICS ARE NATIONAL ESTINATES ENCOMPASSING THE 157 LARGEST R & D
UNIVERSITIES AND THE 92 LARGEST R % D MEDICAL SCLOOLS IN THE NATION., ESTIMATES
ARE AS DOf DECEMBER 1983, BANPLE 15 4263 INSTRUMENT SYSTEMS.

NOTE¢ SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FRON TABLE TO TABLE.

SOURCE. NATIONAL SCIENCE FOUNDATION
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TABLE 9. RESEARCH STATUS DF ACADEMIC RESEARCH INSTRUNENT SYSTEME IN NATIONAL STOCK. BY

FIELD [13
--------------- NUNBER AND PERCENT OF BYSTEMS--=-=~m-=-s=ez==
------------ BYSTEN RESEARCH STATUS--=-=-=-=-=====
----IN RESEARCH USE---- NDT YET IN N9 LOKGER
STATE -OF - REEBEARCH  IN RESEARCH
TOTAL THE-ART OTHER USE USE
T0TAL, SELECTED FIELDS 46767 BO7S 28399 m 9522
1001 17% 61% 2% 20%
FIELD DF RESEARCH
ENGINEERING 9425 1699 5111 327 2288
1003 18% 53% 3 241
AGRICULTURAL SCIENCES 1954 437 1215 24 277
100 22x 625 1% 14%
BIOLOGICAL SCIENCES. TOTAL 17633 3268 11834 124 2406
100% 19% 67% 1% 141
GRADUATE SCHOOLS 7300 1835 4958 32 B74
1007 20% 6B% - 121
MEDICAL SCHOOLS 10333 1833 6876 92 1532
100% 182 67% 1% 15%
COMPUTER SCIZNCE 1115 186 692 65 172
100% 17% 62% 6% 15%
ENVIRONNENTAL SCIENCES 2682 518 1608 8 508
1001 192 60% 21 19%
MATERIALS SCIENCE 731 116 534 3 78
100% 161 73% - 11
PHYSICAL SCIENCES 11656 1725 7076 161 2694
100% 152 61% }3 231
INTERDISCIFLINARY, N.E.C, 1571 123 329 19 1099
100% 8% 21% 12 70%

£13 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 81387 LARGEST R & D UNIVERGITIES
AND THE 92 LARGEST R & D MEDICAL SCHOOLS IN THE NATION, FOR PHASE I1 FIELDS (AGRICULTURAL.
BIOLOGICAL AND ENVIRONMENTAL SCIENCES), ESTIMATES ARE AS OF DECEMBER 19B3, FOR ALL OTHER
FIELDS, ESTINATES ARZ AS OF DECEMBER 1982, SAMPLE IS B704 INGTRUMENT BSYSTEFS.

NOTE: SUBCATEGORY RUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING.
ESTIMATED TOTALS MAY VARY SLIGHTLY FROM JABLE TG TABLE,

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 9A. RESEARCH STATUS OF ACADLCMIC RESEARCH INSTRUMEXT SYSTEMS IN NATIONAL STOCK,
BY PHYSICAL SCIENCES AND ENGINEERING SUBFIELD [1]

--------------- KUMBER AND PERCENT OF SYSTEMS--==---=-==-u=-
------------ SYSTEM RESEARCH STATUS-=-----=--==-
----IN RESEARCH USE---- NOT YET IN  NO LONGER

STATE-OF - RESEARCH  IN RESEARCH
TOTAL THE-ART DTHER USE USE
PHYSICAL SCIENCES AND
ENGINEERING
PHYSICAL SCIENCES, TOTAL 11656 1725 7075 158 2694
100% 152 61% 1% a3
CHEHISTRY 5420 893 3949 91 1468
100% 142 b2x 1% a3t
PHYSICS AMD ASTRONOMY 3236 833 3107 70 1226
100% 162 592 12 adL
ENGINEERING, TOTAL 9425 1699 5114 327 2288
100% 18% 4% 3% 24%
CHENICAL 847 134 %42 4 167
100% 162 641 - avi
CIVIL 693 91 304 110 188
1001 132 A4% 16% a7
ELECTRICAL 2218 393 1123 a2 680
1002 182 311 1% 311
BECHAKICAL 1859 346 995 85 431
100% 19% 54% 5% 23%
BETALLURGICAL/MATERIALS 1244 192 906 26 119
100% 15% 73% 2% 102
DYHER, M.E.C. 2563 343 1240 79 702
100% a1i 481 3% avi

[1) ALL STATISTICE ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGESYT R & D UNIVERSITIES
IN THE NATION. ESTIMATES ARE AB OF DECEMBER 1982. SAMPLE I8 3232 INBYRUMENT SYBTYENS,

NOTE! SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOY SUM EXACTLY YO YOTAL BECAUSE OF ROUNDING,
ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE.

SOURCE: NATIONAL SCIENCE FOUNDATION




TABLE 9B. RESEARCH STATUS OF ACADENMIC RESEARCH INSTRUNENT SYSTEMS IN NATIONAL SYODCK,
BY AGRICULTURAL AND BIOLDGICAL SCIENCES SUBFIELD (1}

--------------- NUMBER AND PERCENT UF SYSYEMS----==-=--=-=-~
e SYSTEW RESEARCH STATUS-------=-- -
-~=-IN RESEARCH USE---- KDT YET IN  ND LONGER
STATE~OF - RESEARCH  IN RESEARCH
TOTAL THE- ART OTHER USE USE
AGRICULTURAL AND BIOLOGICAL
SCIENCES
AGRICULTURAL SCIENCES, 1954 437 1213 24 an
TOTAL 100% 22y s21 1% 14%
AGRONONIC SCIENCES 1229 294 748 8 178
100, 24y 611 12 14%
ANIMAL SCIENCES ABS 113 316 12 43
100% 231 651 3t 9%
NATURAL RESOURCE NGHT 240 30 151 3 56
100% 131 631 1 23%
BIOLOGICAL SCIENCES, TOTAL 17633 3268 11834 124 2406
100% 192 671 1 142
ANATONY 549 143 319 0 87
100% 262 581 - 16%
310CHENISTRY 4078 696 3007 2 373
100% 171 741 - 9%
BOTANY A71 108 330 0 33
1007 231 701 - 7
FOOD AND NUTRITION a52 74 314 8 35
100% 16% 70% 2x 12%
A1 CROBIOLOGY/1NKUNDL OGY 1443 222 1033 2 186
100% 15% 721 - 13%
MOLECULAR/CELLULAR 2845 807 1937 0 101
BINLOGY AND GENETICS 100 281 681 - A
PATHOLOGY 999 163 596 17 223
100% 16% 601 21 az1
|
PHARMACCLOGY/TOX1CBLOGY 1977 235 1413 32 296
100% 12% 72% 2z 15%
PHYSIOLOGY/BIOPRYSICS 2384 436 1570 A 338
100% 181 661 21 142
200LOGY/ENTONDLOGY 503 124 300 2 77
100% 251 601 - 15%
BIOLOGY, GENERAL AND 1933 260 1015 21 638
N.E.C. 1002 131 52% 1 33
[1] ALL STATISTICS ARE NATIONAL ESTINATES ENCONPASSING THE 157 LARGEST R & D UNIVERSITIES
AND THE 92 LARGEST R & D MEDICAL SCHOOLS IN THE NATION. ESTINATES ARE AS OF DECEMBER 1983.
SANPLE 15 4263 INSTRUMENT SYSTENS.
HOTE? SUBCATEGORY NUNBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING,
ESTINATED TOTALS MAY VARY SLIGHTLY FROM TABLE TD TABLE.
SOURCE ¢ NATIONAL SCIENCE FOUNDATION
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TABLE 10. AGGREGATE PURCHASE PRICE OF ACADEMIC RESEARCH INSTRUNERT SYSTENS IN NATIONAL
STOCK, BY SYSTEN RESEARCH STYATUS AND BY FIELD [1)

[DOLLARS IH MILLIONS)

~-=~-=--AGGREGATE PURCHASE PRICE AND PERCENT OF PRICE~~-----

------------ SYSTEM RESEARCH STATUYS~~-=w-vv-wwu=s

~=~~]JN RESEARCH USE---~ NOT YET IN NO LONGER
STATE-OF~ RESEARCH  IN RESEARCH

TOTAL THE-ARTY OTHER USE UBE

YOTAL, SELECTED FIELDS $1630,78 $372.38 $942.63 $31.23 $284.32

100% 23% 58% 2% 173
FIELD OF RESEARCH

ENGIREERING 333. 64 74.36 184.9% 12.05 62.03
100% 22% 33% 4% 19%
AGRICUL TURAL SCIENCES 42.60 11.23 2b.28 4 4.67
1002 261 b2% 1% 17

BIOLOGICAL SCIENCES, TOTAL 471.29 124.24 290.74 5.20 2.1
100% 26% 62% 1 112

GRADUATE SCHOOLS 186,27 50.04 115,60 1.73 18.91
1001 271 b2 11 102
NEDICAL SCHOOLS 283,02 74,20 175,13 2.47 33.20
100% 262 1% 12 122
COMPUTER SCIENCE 60.03 10.70 40.01 3.14 6.18
1002 18% 671 ) 4 102
ENVIRONMENTAL SCIENCES 126.23 34,63 73.02 2.21 14,37
100% 272 592 2% 112
MATERIALS SCIENCE ’ 37.12 12.41 22.3% 1.09 1.57
100% 332 60% 3% 4%
PHYSICAL SCIENCES 481.88 100.29 291.10 5.61 84.89
100% 21% 0% 1% 18%

INTERDISCIPLINARY, K.E.C. 78.02 4.b6¢ 12.19 2.30 38.71
100% 6% 161 k) 751

{13 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEBT R & D UNIVERSITIES
AND THE 92 LARGEST R & D MEDICAL SCHOOLS IR THE NATION. FOR PHASE II FIELLS (AGRICULTURAL,
BIOLOGICAL AND ENVIRONMENTAL SCIENCES), ESTIMATES ARE AS OF DECEMBER 31983. FOR ALL OTHER
FIELDS, ESTIMATES ARE AS OF DECEMBER 1982. BAMPLE I6 B704 INSTRUMENY SYSTEMS,

NOTE® SUBCATEGORY WUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING,
ESTIMATED TOTALS HAY VARY SLIGHTLY FROM TABLE YO TABLE,

SOURCE: NATIONAL SCIENCE FOUNDATION
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10A. AGGREGATE PURCHASE PRICE OF ACADEMIC RESEARCH INSTRUMENT SYSTENS IN NATIONAL
STOCK, BY SYSTEM REBEARCH STATUS AND BY PHYSICAL SCIENCES AND EHGINEERING
SUBFIELD [12

[DOLLARS IN NILLIONS)
~=====-AGGREGATE PURCHASE PRICE AND PERCENT OF PRICE-------
-=cecm-meoe-SYSTEM RESEARCH STATUS--=w==mmcec=n
----IN RESEARCH USE---- NDT YET IN  NO LONGER
STATE-OF - RESEARCH  IN RESEARCH
TOTAL THE-ART OTHER USE USE
PHYSICAL SCIENCES AND
ENGINEERIKG
PHYSICAL SCIENCES, TOTAL $481.88  $100.29  $291.10 $5.61 $84.89
100% 21% 60% 1% 18%
CHEMISTRY 234,56 49.20 162,05 2.27 41.04
100% 19% 647 1 161
PHYSICS AND ASTRONOMY 227.32 51.09 129,05 3.34 43,84
100% 22y 571 12 19%
ENGINEERING, TOTAL 333,61 74.56 184.96 12.06 62,03
100% 222 551 A 19%
CHENICAL 27.39 7.07 15. 62 A7 .24
100% 26% 57% 2x 15%
CIVIL 22,29 4.34 9.73 414 4.08
1002 192 Az 19% 18%
ELECTRICAL 82,48 20.52 az,.12 2.26 17,77
100% 251 51% 3% 21%
NECHANICAL 67.09 10.46 39.90 1.91 14,82
100% 163 591 3 22y
NETALLURGICAL/MATERIALS 46,35 10.34 31.86 .88 3.28
100% 22y 69% 2% 7%
OTHER: N.E.C. B7.61 21,83 45.73 2.41 17.8%
100% 25y 521 3 20%
[13 ALL STATISTICS ARE NATIONAL ESTINATES ENCOMPASSING THE 157 LARGEST R & D UNIVERSITIES
IN THE NATION. ESTINATES ARE AS OF DECENBER 1982. SANPLE 1S 3232 INSTRUNENT SYSTENS.
NDTE! SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUN EXACTLY TO TOTAL BECAUSE OF ROUNDING.
ESTINATED TOTALS MAY VARY SLIGHTLY FROM TABLE T0 TABLE.
SOURCE: NATIONAL SCIENCE FOUNDATION

W kea
YT




O

ERIC

Aruitoxt provided by Eic:

TABLE 10B. AGGREGATE PURCHASE PRICE OF ACADEMIC RESEARCH INSTRUMENT SYSTEMS IN NATIONAL STOCK»
BY SYSTEM RESEARCH STATUS AND BY AGRICULTURAL AND BIOLOGICAL SCIENCES SUBFIELD [13

[DOLLARS IN MILLIONS]

------- AGGREGATE PURCHASE PRICE AND PERCENT OF PRICE----~--=

memmeecc=-ee=GYSTEM RESEARCH STATUS--wecwmecnecn

-=-~IN RESEARCH UBE~---- NOT YET IN NO LONGER
STATE-OF- RESEARCH  IN RESEARCH

TOTAL THE-ART OTHER use USE
AGRICULTURAL AND BIOLOGICAL
BCIENCES

AGRICULTURAL SCIENCES, $42.60 $11.23 $26.28 $.41 $4.567
TOTAL 100% 26% 62% 12 11%
AGRONONIC SCIENCES 27.41 B.10 16.31 .12 2.88
100% 30% 60% - 102
ANIMAL SCIENCES 9.92 2.22 6.69 .23 .78
1002 221 67% a1 B%

HATURAL RESOURCE MGHTY 5.27 .91 3.29 .06 1.01
1002 17% 2% 12 19%

BIOLOGICAL SCIENCES, YOTAL 471.29 124.24 290.74 4.20 3a.11
100% a6 62% 1% 112

ANATONY 18.31 4.74 10.9% 0 2.463
100% 26% 502 - 141
BIOCHEMISTRY 97.39 23.52 66.93 .33 6.39
100% 241 69% 1% 7
BOTANY 12.08 4.28 7.23 0 «38
1002 35% 601 - 3%

FOOD ARD NUTRITION 10.19 2.26 6.32 .30 APR B
100% a2% 62% 3% 112

MICROBIOLOGY/INMUNOLOGY 35.78 B.49 23.49 .16 3.64
100% 24% 66% - 10%

MOLECULAR/CELLULAR 81.87 33.23 45.51 0 2.14
BIOLOGY AND GEWETICE 1002 411 57% - 3%
PATHDLOGY 31.04 5.83 18,91 +30 3.80
100% 19% 61% 2% 19%
PHARMACOLOGY/TOX]1COLOGY 44,91 9.0Q1 27.96 .93 7.00
1003 20% 621 a% 16%
PHYBIOLOGY/BIOPHYSICS 48,63 17.19 44,08 .88 5.48
1002 5% 4% 1% 9%
Z0DLOGY/ENTONOLOGY 13.18 3.78 7.73 .06 1.60
1002 291 592 - 12%
BIOLOGY, GENERAL AND 57.90 11.93 30.39 .64 14,75
N.E.C. 100% 211 33% 1% 231

[11 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R & D UNIVERSITIES
AND THE 92 LARGEST R & D MEDICAL SCHOOLS IN THE NATION, ESTIMATES ARE AS OF DECEMBER 1983,
BANMPLE 1S 4263 INSTRUNENT SYSTEMS.

NOTE! SUBCATEGORY NUNBERS AND PERCENTAGES MAY NDT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING.
ESTIMATED YOTALS MAY VARY SLIGHTLY FROM TABLE YO TABLE.

SOURCE: NATIONAL SCIENCE FOUNDATYION
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TABLE 11. NUMBER AND AGGREGATE COST/VALUE OF ACADENIC RESEARCH INSTRUMENT GYSTEMS IN ACTIVE
RESEARCH UBE., BY FIELD [1]
[DOLLARS IN MILLIONS]

NUMBER ~====m-- INDEX OF AGGREGATE COST/VALUE [2)-we-ow~--

OF PURCHABE ACQUISITION REPLACEMENY 1982 COST-

SYSTENS PRICE cosy VALUE EQUIVALENTY

TOTAL, SELECYED F1ELDB 36474 $13 $1237 $1862 $1973

FIELD OF RESEARCH

EMGINEERING 6810 260 234 401 378
AGRICULTURAL SCIENCES 1653 38 37 52 53
BIDLDGICAL SCIENCES 15103 513 403 583 618
GRADUATE SCHODLS 6393 166 162 239 247
NMEDICAL SCHDOLS 8709 24y 243 344 369
CONMPUTER SCIENCE 878 5t A7 54 50
ENVIRDNMENTAL SCIENCES 2126 110 96 149 133
MATERIALS SCIENCE 630 34 34 66 38
PHYSICAL SCIENCES 8801 391 371 330 636
INTERDISCIPLINARY, N.E.C. 434 17 17 a7 26

£1) ALL STATISTICS ARE NATIDNAL ESTIMATES ENCOMPASSING THE 1357 LARGEST R & D UNIVERSITIES
AND THE 92 LARGEST R & D MEDICAL SCHOOLS IN THE NATION. FOR PHASE 11 FIELDS {AGRICULTURAL,
BIOLDGICAL ARD ENVIRDNMENTAL SCIENCES), ESTIMATES ARE AS OF DECEMBER 1983, FOR ALL DTHER
FIELDS, ESTIMATES ARE AS OF DECEMBER 1982. SAMPLE IS 7013 INSTRUMENT SYSTEHS.

£2) SEE TECHNICAL NOTES FOR DEFINITIONS OF THESE STATISTICS.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 11A.

NUMBER AND AGGREGATE COST/VvALUE OF ACADEMIC RESEARCH INSTRUMENT SYSTEME IN ACTIVE

RESEARCH USE, BY PHYSICAL SCIENCES AND ENGINEERING SUBFIELD [1)

NUMBER
OF
SYSTENS
PHYSICAL SCIENCES AND
ENGINEERING
PHYSICAL SCIENCES, TOTAL 8801
CHENISTRY 4861
FHYSICS AND ASTRONONY 3940

ENGINEERING, TOTAL
CHENICAL 676
CIvViL 395
ELECTRICAL 1318

NECHANICAL 1343

METALLURGICAL /MATERIALS 1098

OTHER, N.E.C. 1783

[DOLLARS IN MILLIONS]

-------- INDEX OF AGGRECATYE COST/VALUE [R21--m-—rm---

PURCHASE
PRICE

$391
211
180
260
23
14
63
50
a2
68

ACQUISITION REPLACEMENTY 1982 COSY-
cosy VALUE EQUIVALENT
$371 $330 $636

202 282 334
169 248 305

a3l 401 374
az a5 31
14 20 22
32 86 83
47 89 bb
39 70 b4

57 110 106

[1) ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASEING THE 157 LARGEST R & D UNIVERSITIES IN
THE HATION. ESTINATES ARE AS OF DECENMBER 1982. SAMPLE 15 24456 INSTRUNENY SYSTEMS.

[2) SEE TECHNICAL NOTES FOR DEFINITIONS DF THESE STATISTICS,

SOURCEt NATIONAL SCIENCE FOUNDATION
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TABLE 11B. NUMBER AND AGGREGATE CDST/VALUE OF ACADEMIC REBEARCH INSTRUMENT SYBTYEMB IN ACTIVE
RESEARCH USE, BY AGRICULTURAL AND BIOLOGICAL SCIENCES SUBFIELD [11

[DILLARS IN MILLIORS]

NUHBER =—=w=-==~INDEX OF AGGREGATE CDST/VALUE {2)~-==w-=~
OF PURCHASE ACQUISITION REPLACEMENY 1982 COS7-
S5YSTENS PRICE cosY VALUE EQUIVALENT
AGRICULTURAL AND BIOLDGICAL
SCIENCES
AGRICULTURAL SCIENCES, 1653 %38 $37 $32 $53
TOTAL
AGRONONIC SCIENCES 1042 24 24 33 34
ANINAL SCIENCES 429 9 ? 12 13
NATURAL RESOURCE MGNT 181 4 4 3 b
BIOLOGICAL SCIENCES, TOTAL 15103 413 403 I83 (31 .]
ANATONY 461 16 15 28 a7
BIDCHENISTRY 3703 90 B8 118 134
BOTANY 438 12 11 16 16
FOOD AND NUTRITION 389 9 8 1 12
NICROBIOLOGY/IMNUNOLOGY 125% 3e 31 49 30
MOLECULAR/CELLULAR 2744 80 78 120 116
BIOLOGY AND GENETICS
PATHOLOGY 760 2% 24 39 A0
PHARMACOLOGY/TDX1COLOGY 1648 37 36 46 g2
PHYSIOLDGY/BIOPHYSICS 2006 61 38 74 a8
100LOGY/ENTONOLOGY 424 12 1t 13 17
BIOLOGY, GENERAL AND 1275 A3 43 1] b6

N.E.C.
[1) ALL STATISTICS ARE NATIONAL ESTINMATES ENCOMPASSING THE 157 LARGEST R & D UNIVERSITIES AND
THE 92 LARGEST R & D MEDICAL SCHODLS IN THE NATION. FOR PHASE 11 FIELDS {AGRICULTURAL. BIOLOGICAL
AND ENVIRONMENTAL SCIENCES)» ESTIMATES ARE AS OF DECEMBER 1983. FOR ALL DTHER FIELDS, ESTIMAYES
ARE AS OF DECEMBER 1982. SAMPLE IS 2848 INSTRUMENTY SYSTENS.
{2) SEE TECHNICAL NOTES FOR DEFINITIONS OF THESE STATISTICS.

SOURCE: NATIONAL SCIENCE FOUNDATION




TABLE 12. MEAN ANOUNT OF IN-USE aCADEMIC RESEARCH EQUIPNENT PER INSTITUTION, BY UNIVERSITY CONTROL AND BY FIELD 11
[DOLLARS IN THOUSANDS]

T UNIVERSITY CONTROL=—===m=====mmmmonmwmm = e o e -
----------- TOTAL=========== ==--==-==~PRIVATE - - ~=PUBL IC=~m=—memen-
NEAN HUNBER MEAN AGGREGATE MEAN NUNBER NEAY AGGREGATE MEAN NUMBER MEAN AGGREGATE
OF SYSTENS PURCHASE PRICE OF SYBTENS  PURCHASE PRICE OF SYSTENS  PURCHASE PRICE

TOTAL, SELECTED FIELDS 177 $6788 169 $7020 184 $6669

FIELD OF RESEARCH

——— o - T . o e

ENGINEERING 43 1633 41 1809 A4 1573
AGRICULTURAL SCIENCESH 11 239 ! a2 15 349
BIOLOGICAL SCIENCES, TOTAL 61 1667 56 1744 63 1620

GRADUATE SCHOOLS 41 10335 38 1069 42 1048

NMEDICAL SCHOOLS 95 2710 80 2639 104 2713
COMPUTER SCIENCE 6 323 9 396 4 184
ENVIRONNENTAL SCIENCES 14 698 1 581 15 758
MATERIALS SCIENCE L 220 8 389 2 33
PHYSICAL SCIENCES o6 2493 59 2508 59 2483
INTERDISCIPLINARY, N.E.C. 3 107 ! 43 4 139

113 ESTIMATES FOR BIDLOGICAL SCIERCES IN NMEDICAL SCHOOLS HAVE A BASE OF 92 MEDICAL SCHDOLS (10 PRIVATE, 52 PUBLIC) .
ESTINATES FOR *BIOLOGICAL SCIENCES: TOTAL’ HAVE A BASE OF 249 INSTITUTIONS (92 MEDICAL SCHOOLS AND 137 UNIVERSITIES).
ALL OTHER ESTINATES ARE SABED ON 137 UNIVERSITIES (33 PRIVATE, 104 PUBLIC). FOR PHASE 11 FIELDS (AGRICULTURAL,

BIOLOGICAL AND ENVIRONMENTAL SCIENCES), ESTIMATES ARE AS OF DECENBER 1983. FOR ALL OTHER FIELDS, ESTINATES ARE AS OF
DECENBER 1982. SAMPLE 15 8704 INSTRUMENT Sy3TEMS.

SDURCE :HATIONAL SCIENCE FOURDATION
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TABLE 12A. MNEAN APOUNT OF IN-USE ACADENIC RESEARCH EQUIPMENT PER INBTITUTION, BY UNIVEREITY CONTRDL AND BY PHYSICAL
SCIENCES AND ENGINEERING SURFI, LD [1?
[DOLLARS IN THOUSANDS1

-------------------------------- UNIVERSITY CONTROL---===-==rmm=m—measommmeoc e e
==smmcem o] QTAL === === —ocmcmmaePRIVATE==mmeemmnn == mem=omeePUBL] (=== .-
MEAN NUMBER NEAN AGGREGATE NEAN NUMBER NEAH AGGREGATE NEAN NUMBER MEAN AGGREGATE
OF SYSTENS  PURCHASE PRICE OF SYSTEMS PURCHASE PRICE OF SYSTENS PURCHASE PRICE

B L —mtwmme—r . - ———- - —— - —— o - s -t G - -

PHYSICAL SCIENCES AND

> ENGINEERING
PHYSICAL SCIENCES, TOTAL 36 $2493 39 $2308 33 S24RS
CHENMISTRY 31 1345 29 1307 32 135
PHYSICS AND ASTRONONY 2% 1147 30 1202 23 1120
ENGINEERING, TOTAL 43 1653 41 1809 44 1373
CHENICAL i 143 3 207 4 113
CIVIL 3 90 1 A7 3 111
ELECTRICAL 10 399 8 4354 10 371
NECHANRICAL 9 321 15 318 & 220
NMETALLUGICAL/NATERIALS 7 269 b 250 7 27%
OTHER, N.E.C. i1 430 [ 333 14 480

{13 ALL STATISTICS AXE NATIONAL ESTIMAIEZ ENCOMPASSING THE 157 LARGEST R &k D UNIVERSITIES IN THE MATION. ESTINATES
ARE AS OF DECEMBER 1982. SAMPLE IS5 3232 INSTRUMENY SYSTEMS.

SOURCE ¢ NATIONAL SCIENCE FOUNDATION
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TABLE 12R8. HNEAN ANDUNT OF IN-USE ACADEMIT RESEARCH EQUIPNENT PER INSTITUTION. BY uUNIVERSITY CONTROL AND BY AGKICULTURAL
AND BIOLOGICAL SCIENCES SUBFIELD [11]
[DOLLARS IN THOUSANDS]

mmemm oo emmemcmcencomeceea <~ UNIVERSITY CONTROL-~-~- e e e “-
——————————— TDTAL==-========  ==cc=eenmePRIVATE-===nm==== ======ee-PYBLIC-=m-="omnm-
MEAN NUMEER NEAN AGGREGATE NEAN NUMBER MEAN AGGREGATE NEAN NUNBER MNEAN AGGREGATE
OF SYSTEMS  PURCHASE PRICE OF SYSTENS PURCHASE PRICE OF SYSTENS  PURCHASE PRICE

- e e e - - - -t - - - o > - s e -ty > o v

AGRICULTURAL AND BIDLOGECAL

SCIENCES

AGRICULTURAL SCIENCES, 11 $239 1 s22 13 4349
TOTAL
AGRONONMIC SCIENCES 7 158 1 17 10 226
ANINAL SCIEMCES 3 37 - 4 4 84
NATURAL REUOURCE MGNY H 27 - 2 2 39

BIOLOGICAL SCIENCES, TOTAL 6! 1667 56 1744 63 1620
ANATONY 2 63 H 63 2 &3
BIOCREMISTRY 13 363 12 323 . 388
BOTANY 2 46 1 28 2 57
FOOD AND NUTRITION 2 34 H 12 2 48
HICROBIOLOGY/INNUNOL OGY 3 128 4 76 6 159
MOLECULAR/CELLULAR 11 320 15 462 9 238

BIOLOGY AND GENETICS

PATHOLOGY 3 99 3 93 3 103
PHARMACOLOGY/TOXICOLOGY 7 148 5 132 7 138
PHYS10LOGY/BIOPHYSICS 8 246 8 336 B 193 \
100LOGY/ERTONOLOGY 2 A6 2 39 2 39
BIOLOGY,» GENERAL AND 3 171 4 160 6 177

N.E.C.
€11 ALL ESTIMATES FOR AGRICULTURAL SCIENCES ARE BASED ON 137 UNIVERSITIES (353 PRIVATE, 104 PUBLIC). ESTIMATES FOR ALL
BIOLOGICAL BCIENCE SuUBFIELDS ARE EASED OR 249 UNIVERSITIEE AND MEDIZAL SCHOOLS (93 PRIVATE, 156 PUBLIC). EGTIMATES ARE
AS OF DECEMBER 1983. SAMPLE 15 34263 INSTRUMENT SYSTENS.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 13. INSTRUMENTATION-RELAYED EXPEND!TURES IN ACADEMIC DEPARTMENTS AND FACILITIES., BY FIELD [11
[DOLLARS IM MILLIONS?
------------- EXPENDITURES AND PERCENT OF EXPENDITURES---=-==ro=-=--

PURCHASE OF PURCHASE OF NAIRTENANCE/

RESEARCH RESEARCH-RELATED  REPAIR OF

EQUIPNENT CONPUTER RESEARCH

TOTAL $500 OR MORE SERVICES EQUIPMENT
TOTAL, SELECYED FIELDS $640.6 $424.5 $128.3 $104.9
100% 651 19% 162

FIELD OF RESEARCH

ENGIEERING 146.6 86.3 41.3 18.8
100% 591 281 13%
AGRICULTURAL SCIEMCES 30.6 28.4 7.3 5.0
1001 702 181 12%
RIOLOGI CAL SCIENCES, TOTAL 192.3 132.4 27.8 32.2
1002 69% 14% 17%
GRADUATE SCHOOLS 79.0 31.8 13.2 14.0
1007 661 172 18%
MEDICAL SCHOOLS 113.3 80.5 14.3 18.3
1002 711 13% 16%
COMPUTER SCIcRCE 29.7 19.7 3.6 6.4
100% 66% 12% 21%
ENVIRONMENTAL SCIENCES 49.6 33.4 6.9 9.3
100% 671 142 19%
MATERIALS SCIENCE 12.4 9.6 b 2.3
1002 771 4% 182
PHYSICAL SCIENCES 151.3 91.2 31.9 28.2
1002 60% a1 194
INTERDISCIPLINARY, N.E.C. H 13.3 1.9 2.6
100% 751 112 141

[1) ALL STATISTICS ARE NATIONAL ESTIMATES ERCOMPASSIRG THE 157 LARGEST R & D UNIVERSITIES AND

THE 92 LARGEST R & D MEDICAL SCHOOLS IN THE NATION. FOR PHASE 1I FIELDS (AGRICULTURAL: BIOLOGICAL
AND ENVIKONMENTAL SCIENCES), ESTIMATES REFER TO EXPENDITURES IN FY 19B3. FOR PHASE I FIELDS,
ESTIMATES ARE OF EXFENDITURES IN FY :982. SAMPLE IS 912 DEPARTMEMTS AND FACILITIES.

NOTE®! SUBCATEGORY NUMBERF AND PERCENTAGES MAY NOT SL™ EXACTLY TO YOTAL BECAUBE OF ROUNDING.
ESTINATED TOTALS NMAY VALY SLIGHTLY FROM TABLE TO TABLE.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 13A. INSTRUMENTATION-RELATED EXPENDITURES IN ACADEMIC DEPARTMENTS AND FACILITIES, BY
PHYSICAL SCIENCES AND ENGINEERING SUERFIELD (113

TOTAL

PHYSICAL SCIENCES AND
ENGINEERING

- . = - an - - -

PHYSICAL SCIENCES, TOTAL

CHENISTRY

PHYSICS AND ASTRONONMY

ENGIKEERING, TOTAL

CHEMI CAL

CIVIL

ELECTRICAL

BECHAHICAL

NETALLURGICAL/NATERIALS

OTHER, N.E.C.

UDOLLARS IN NMILLIONS)

EXPENDITURES AND PERCENT OF EXPENDITURES-~~===rose==m=
PURCHASE OF PURCHASE GF NAINTENANCE/

RESEARCH RESEARCH~RELATED REPAIR OF

EQUIPNENT COMPUTER RESEARCH

$30C OR MORE SERVICES EQUIPNENT
$151.3 $91.2 $31.9 $28.2
100% 60% a1 J9%
71.9 38.9 21.3 11.7
100% 34% 30% 16%
79.5 52.3 10.7 16.3
100% b6% 13% 21%
186.6 B6.5 41.3 18.8
100% 59% a8y 13%
20.9 10.3 7.8 2.8
100% 491 38% 132
16.8 10.6 4.7 1.3
100% 63% 28% 9%
46.2 31.4 10.3 4.6
100% 58% 221 10%
19.5 7.6 8.9 2.9
100% 39% £1.3 13%
9.9 7.4 .7 1.8
100% 75% 7% 18%
335.4 19.2 B.9 8.2
100% 38% a7y 164

[13 ALL STATISTICS ARE NATIONAL EST.NATES ENCOMPASSING THE 137 LARGEST R & D UNIVERSITIES IN THE
NATION. ESTIMATES ARE OF EXPENDITURES IN FY 1982, SANPLE I8 322 DEPARTMENTS AND FACILITIES.

NOTE: BUBCATEGORY KUMBERS AND PERCEHTAGES NAY WOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING.

ESTINATED TOTYALS MAY VARY SLIGHTLY FRON TABLE YO TABLE.

SOURCE: MATIOMAL SCIENCE FOUNDATION
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TABLE 313B. INSTRUNENTATION-RELATED EXPENDITURES IN ACADEMIC DEPARTMENTS AND FACILITIES, BY
AGRICULTURAL AND B1OLDGICAL SCIENCES SUBFIELD [1)

[DOLLARS IN MILLIONSI
eem o —— = EXPENDITURES AND PERCENT OF EXPENDITURES---ww---~ ———-
PURCHMASE OF PURCHASE OF NAINTENAKCE/

RESEARCH RESEARCH-RELATED REPAIR OF

EQUIPMENT COMPUTER RESEARCH

TOTAL $%00 OR MORE SERVICES EGUIPMENT

AGRICULTURAL AND BIOLOGICAL
SCIENCES

AGRICULTURAL SCIENCES, $40.6 $28.4 $7.3 $5.0
TOTAL 1900% 702 18% 121
AGRONONIC SCIENCES 29.0 21.5 4.4 3.1
1002 75% 152 112
ANINAL SCIENCES 5.3 3.7 .9 .7
100% 702 17% 131
NATURAL REBOURCE MGMY 6.3 3.2 2.0 1.4
1001 31 3y 18%
BIOLOGICAL SCIENCES, TOTAL 192.3 132.4 27.8 J2.2
1001 69% 143 172
ANATONY 12.7 9.7 .3 2.6
100% 77% 2% 21
BIOCHENISTRY 24.4 19.14 1.1 4.3
1002 78% £2 ] 171
BOTANY 3.9 3.0 -3 b
1002 7% 7% 162
FOOD AND NUTRITION 6.1 3.8 1.5 .8
1002 b2% a5 141
MICROBIOLOGY/IMNUNOLOGY 13.8 10.7 .4 2.6
1001 78% 3% 192
NOLECULAR/CELLULAR 28.9 18.4 7.9 2.6
BIOLOGY AND GEWETICS 100% 642 27% 9%
PATHOLOGY 13.1 8.0 2.7 2.4
{oo% b1% a1 181
PHARMACOLOGY/TDX1COLOGY 18.8 13.3 a.7 2.8
1002 71% 14% 151
PHYSIOLOGY/BIDPHYSICS 24.9 17.8 a.7 4.4
1001 71% 1y i8
100LOGY/ENTONDLOEY 7.0 4.9 .C 1.2
100% 702 1% 181
BIOLOGY: GENERAL AND 38.7 23.b6 7.3 7.7
N.E.C. 1002 61% 19% 261

[13 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOBPASSING THE 1%7 LARGEST R & D UNIVERSITIES AND
THE 92 LARGEST R & D MEDICAL 5CHOOLS IN THE NATION, ESTIMAYES REFER YD EXPENDITURES IR FY 1983,
SAMPLE IS 434 DEPARTMENTS AND FACILITIES.

NDTE¢ SUBCATEGORY NUMBERS AND PERCENTAGES NAY NBT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING,
ESTIMATED TOTALS WAY VARY SLIGHTLY FROM TABLE TO TABLE.

SOURCE: NATIONAL SCIENCE FOUNDATION
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YABLE 14, DEPARTMENT/FACILITY EXPENDITURES FOR PURCHASE OF NONEXPENDABLE ACADENIC
RESEARCH EQUIPMERT IN CURRENT AND REXT FISCAL YEAR, BY FIELD {11

[DOLLARS IN MILLIONS]
EXPENDITURES FOR PURCHASE

OF SCIENTYIFIC RESEARCH
EQUIPMENT [21

CURRENT NEXTY PERCENTAGE
FI1SCAL YEAR ~ ISCAL YEAR INCREASE OR

{ACTUAL) {ANTICIPATED) DECREASE
T0T4L, SELECYED FIELDS $339.6 $347.8 +21

FIELD DF RESEARCH

ENGINEERIRG 76.8 82.b +8%
AGRICULTURAL SCIENCES 25.3 17.4 ~31%
BIOLOGICAL SCIENCES. TOTAL 111.6 92.6 ~17%
GRADUATE SCHOOLS 45.0 49.2 +9%
MEDICAL SCHOOLS 66.6 43.4 -35%
CONPUTER SCIENCE 16.7 27.8 +56%
ENVIROKMENTAL SCIENCES 23.4 34.1 +46%
MATERIALS SCIENCE 6.9 7.9 +14%
PHYSICAL SCIENCES 69.3 74.9 +8%
INTERDISCIPLINARY, N.E.C. 9.7 10.% +8Y

[13 ALL STATISTICS ARE NATIONAL ESTIMATSE ENCOMPASSING THE 137 LARGEST R & D
UNIVERSITIES AND THE 92 LARGEST R & D MEDICAL SCHOOLS IN THE NATION. FOR
PHASE 11 FIELDS (AGRICULTURAL, BIOLOGICAL AND ENVIRONMENTAL SCITNCES?,
ESTIMATES REFER YO EXPENDITURES IN FY 1983. FOR PHASE 1 FIELDS, ESTIMATES
ARE OF EXPENDITURES IN FY 1982. SARPLE 1S 912 DEPARTMENYS AND FACILITIES.

£23 ESTINMATES ARE BASED ON PRPARYMENTS THAT PRCVIDED DATA FOR BOTH CURREKWT AND
NEXT FISCAL YEAR, #ITH NO AUJUSTHENT FOR I1TEM NONRESPONSE BY OTHER DEPARTMENTS.
CONSEQUENTLY. EXPENDITURE VALUES ARE LOW IN ABSOLUTE YERMS BUT ARE MEANINGFUL
IN RELATIVE {CURRENT VS NEXT YEAR) TERMS,

NOTE: SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOY SUM EXACTLY YD YOTAL BECAUSE
OF ROUNDING. ESTIMAYED TOTAL3 MAY VARY SLIGHTLY FROM TABLE TO TABLE.

SOURCE: NATICNAL SCIENCE FOUNDATION
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TABLE 18A. DEPARTMENT/FACILITY EXPENDITURES FOR PURCHASE OF NDNEXPENDABLE
ACADENIC RESEARCH EQUIPMENT IN CURRENT AND NEXT FISCAL YEAR.,
RY PHYSICAL SCIENCES AND ENGINEERING SUBFIELD (1)

IDOLLARS IN MILLIONS)
EXPENDITURES FOR PURCHASE

OF SCIENTIFIC RESEARCH
EQUIPMENT (23

CURRENT NEXT PERCENTAGE
FISCAL YEAR FISCAL YEAR INCREASE OR
{ACTUAL) {ANTICIPATED) DECREASE
TAYSICAL SCIENCES “ND
ENGIRFEZRING
PHYSICAL SCIENCES, TOTAL $69.3 $74.9 +8%
CHEMISTRY 29.2 33.0 +13%
PHYSICS AND ASTRONOHY 40.1 41.9 +1%
ENGINEERING, TOTAL 76.8 B2.6 +8%
CHENICAL 9.3 8.7 -6%
CIVIL 10.5 9.8 -7%
ELECTRICAL a25.7 26.9 +5%
NMECHARICAL 7.3 8.5 +16%
NETALLURGICAL/MATERIALS S.6 7.0 +25%
OTHER, N.E.C. 18.4 21.7 +18%

[1) ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R & D
UNIVERSITIES IN THE NATION. CURRENT YEAR ESTIMATES ARE OF EXPENDITURES IN FY
1982, SAMPLE 15 322 DEPARTMENTS AND FACILITIES.

£2) ESTIMATES ARE EASED ON DEPARTNENTS THAT PROVIDED DATA FOR BOTH CURRENT AND
NEXV FiSCAL YEAR, WITH NO ADJUSTMENT FOR ITEM NONRESPONSE BY OTHER DEPARTMENTS.
CONSEQUENTLY: CXPENDITURE VALUES ARE LDW IN ABSOLUTE TERMS BUT ARE MEANINGFUL
IN RELATIVE (CURRENT VS NEXT VEAR) TERNS.

NOTE: SUBCATEGORY KUMBERS AND PERCENTAGES MAY NOT SUN EAACTLY TO TOTAL BECAUSE
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FRON TABLE TO TABLE.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 148, DEPARTMENT/FACILITY EXPENDITURES FOR PURCHASE OF NONEXPENDABLE
ACADEMIC RESEARCH EGUIPMENT IN CURRENT AND NEXT FISCAL YEAR,
BY AGRICULTURAL AND BTOLDGICAL SCIENCES SUBFIELD [13

IDOLLARS IN MILLIONS]

EXPENDITURES FOR PURCHASE
OF SCIENTIFIC RESEARCH
EQUIPHNENT 2]

g D St e

CURRENT NEXT PERCEWTAGE
FISCAL YEAR F18CAL YEAR INCREABE OR
(ACTUAL) {ANTICIPATED) DECREASE
AGRICULTURAL AND BIOLOGICAL
8CIENCES
AGRICUL TURAL SCIENCES, $24.0 $17.3 -28%
TOTAL
AGRONOMIC SCIENCES 18,5 11.9 =36%
ANIMAL SCIENCES 2.4 2.3 +4%
NATURAL RESOURCE MGNY 3.1 2.8 -10%
BIOLOGICAL SCIENCES, TOTAL 108.3 92.6 ~151
AHATONY 8.3 6.1 -29%
BIOCHENISTRY 14.7 17.1 +16%
BOTANY 1.8 1.3 -281
FOOD AND NUTRITION 3.3 3.2 -3%
NMICROBIOLOGY/INNUNOLOGY 8.8 12.B +452
®ILECULAR/CELLULAR 18.2 7.1 ~b1%
BIOLOGY AND GENETICS )
PATHOLOGY 5.7 , 4.1 -28%
PHARMACOLOGY/TOX1COLOGY b.2 4.9 -~21%
PHYB10LOGY/B1OPHYSICS 16.9 i1.4 -33%
200LOGY/ENTONOLOGY 4.2 5.8 +38%
BIOLOGY, GENERAL AND 20.2 18.6 -82

N'ECCC

[1) ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 137 LARGEBY R & D
UNIVERGITIES AND THE 92 LARGEST R & D MEDICAL SCHOOLS IN THE NATION. CURRENY
YEAR ESTIMATES REFER TO EXPENDITURES IN FY 1983. SANPLE 15 434 DEPARTMENTS
AND FACILITIES.

{2) ESTINATES ARE BASED ON DEPARTMENTS THAT PROVIDED DATA FOR BOTH CURRENY
AND NEXT FISCAL YEAR, WITH NO ADJUSTNENT FOR 1TEM NONRESPONSE BY OTHER
DEPARTMENTS. CONSEQUENTLY, EXPENDITURE VALUES ARE LOW IN ABSOLUTE TERMB BUT
ARE MEANINGFUL IN RELATIVE (CURRERT VS NEXT YEAR) TERMS,

NOTE: SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT Sum EXACTLY TO TOTAL BECAUSE
OF ROUNDING., ESTIMATED YCTALS MAY VARY SLIGHTLY FRONM TABLE YO TABLE.

SOURCE: NATIONAL SCIENCE. FOUNDATION
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UNIT AND BY FIELD [13]
UDOLLARS IN THUUSANDS?

NEAN ANNUAL EXPERDITURES FCR
RESEARCH EQUIPHENT {21

T e

PER PER FTE
PER DEPARTNENT/ FACULTY-LEVEL
UNIVERSITY FACILITY RESEARCHER [3)

- - g v ——— - - - - - 8 = o

TOTAL, SELECTED FIELDS $2127.3 {42 $146.4 s8.2
FIELD OF RESEARCH

........ - .

ERGINEERING 350.9 133.7 B.4
AGRICULTURAL BCIENCES 180.9 115.7 4.3
BIOLOGICAL SCIENCES3, TOTAL 331.9 113.8 7.5

GRADUATE SCHOOLS 330.0 91.9 5.8

MEDICAL SCHOOLS 875.4 134.2 9.1
CONMPUTER SCIENCE 185.7 az21.8 12.7
ENVIRONNENTAL SCIENCES 2l2.9 139.8 8.0
NATERIALS SCIENCE 51.0 504.4 10.0
PHYSICAL BCIENCES SBi.1 251.3 11,3
INTERDISCIPLINARY, N.E.C. B84.7 203.4 J.2

I11 ALL STATISTICE ARE NATIONAL ESTIMATEE ENCOMPASSING THE 157 LARGEST R & D
UNIVERSITIES AND THE 92 LARGEST R & D NEDICAL SCHOOLS IN THE NATION., FOR
PHASE 11 FIELDS {AGRICULTURAL, BIOLOGICAL AND ENVIRONMENTAL SCIENCES),
EBTIMATES REFER TO EXPENDITURES IN FY 1983. FOR PHASE I FIELDS, ESTIMATES
ARE OF EXPENDITURES IN FY 1982, SAMPLE 18 912 DEFARTMENTB AND FACILITIES.

YABLE 1%, NEAN ANNUAL EXPENDITURES FOR FURCHASE OF RESEARCH EQUIPMENT. BY

[2) ESTINATES REFER TD EXPENDITURES FOR NONEXPENDABLE, TANGIBLE PROPERTY OR
SOFTHARE HAVING A USEFUL LIFE OF MORE THAN TWO YEARS AND AN ACQUISITION COS7Y
OF $500 DR MORE, USED WHOLLY OR IN PARY FOR SCIENTIFIC RESEARCH.
{33 FTE = FULL-TINE EQUIVALENT

| [4) ESTINATE DDES NDT INCLUDE MEDICAL SCHODOLS

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 313A. MEAN ARRUAL EXPENDITURES FOR PURCHASE OF RESEARCH EGQUIPMENT, BY
UNIY AND BY PHYSICAL SCIENCES aND ENGINEERING SUBFIELD (13

[ DOLLARS IN THOUBANDS)

NEAN FY 1982 EXPENDITURES FOR
RESEARCH EQUIPNENT (21

Lt o e T e o gt B S B0 A m e e i 4 MO SR 4 OB e O e

PER PER FYE

PER JEPARTMENT/ FACULTY-LEVEL
UNIVERSITY FACILITY REBEARCHER (3}

PHYSICAL SCIENCES AND

ENGINEERIRG

--;;;;;E;L ;E;E;CEQ:-TOTAL $381.0 $251.3 $11.3
CHENISTRY 248.0 223.3 12.3
PHYSICS aND ASTRONDMY 333.0 2717.0 10.4
ENGINEERING, TOTAL 330.9 133.7 8.4
CHENI CAL 63.3 103.6 10.2
CIviL 67.4 86.1 3.9
ELECTRICAL 199.7 383.8 16.7
NECHANICAL 48.7 90.0 4.3
NETALLURGICAL/MATERIALS 47.3 123.6 9.7
OTHER: N.E.C. 122.3% 93.2 6.1

[1] ALL STATISTICS ARE NATIONAL ESTIMATES ENCONMPASSING THE 157 LARGEST R & D
UNIVERSITIES THE NATION. SANPLE 1S 322 DEPARTMENTS AND FACILITIES.

[2) ESTINATES REFER TO EXPENDITURES FOR NONEXPENDABLE, TAMGISLE PROPERTY OR
SOFTHARE HAVING A USEFUL LIFE OF NORE THAN TWO YEARS AND AN ACOUISITION COSTY
OF $300 OR NORE, USED WHOLLY OR IN FART FOR SCIENTIFIC RESEARCH.

[3) FTE = FULL-TINE EGQUIVALENT

SOURCE: NATIONAL SCIENCE FOUKDATION
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TABLE 13B.

MEAN ARNUAL EXPENDITURES FOR PURCHASE OF RESEARCH EQUIPMENT, BY
UNIT AND BY AGRICULTURAL AND BIOLOGICAL SCIENCES SUBFIELD U1}

CDOLLARS IN THOUSANDS]

HEAN FY 1983 EXPENDITURES FOR
RESEARCH EGUIPMENT 21

o o S o o 5 =t 4 ks e T e o e O e e A e G B 0 0 e e

PER PER FIE
PER DEPARTMENT/ FACULTY~LEVEL
UNIVERSITY FACILITY RESEARCHER [3)
AGRICULTURAL AND BIOLOGICAL

SCIENCES
AGRICULTURAL SCIENCES, $180.9 $113.7 $4.3

TOTAL
AGROMONIC SCIENCES 136.8 196.8 4.8
ANIMAL SCIENCES 23.6 44.8 3.6
RATURAL RESOURCE HGNTY 20.4 39.8 4.1
BIOLOGICAL SCIENCES, TOTAL 331.9 113.8 7.3
ANATONY 39.1 131.0 7.5
BIOCHENISTRY 76.35 129.% 8.9
BOTARY t2.1 76.4 3.0
FOOD AND NUTRITION 13.1 71.4 3.7
NICROBIOLOGY/INNUNOLOGY 43.2 67.2 3.3
MOLECULAR/CELLULAR 74.0 248,1 25.2

BIOLOGY AND GENETICS

PATHOLOGY 32.2 91.4 5.1
PHARNACOLOGY/TOXICOLOGY 53.3 123.8 8.5
PHYSIOLOGY/BIOPHYSICS 71.5 133.2 9.8
100LOGY/ENTONOLDGY 19.7 71.2 4,7
BIOLOGY, GENERAL AND 94.8 108.4 S.1

N.E.C.

T1) EGTIMATES FOR AGRICULTURAL SCIENCES ARE BASED ON A UNIVERSE OF 137
INSTITUTIONS (53 PRIVATE, 104 PUBLIC): ESTINAYES FOR BIOLOGICAL SCIENCES
HAVE BASE OF 249 INSTITUTIONS (457 UNIVERSITIES PLUS 92 MEDICAL SCHODLS).
SAMPLE 1S5 454 DEPARTMENTS AND FACILITIES.

£2) ESTIMATES REFER YO EXPENDITURES FOR NONEXPENDABLE,» TANGIBLE PROPERTY OR
SOFTWARE HAVING A USEFUL LIFE OF MORE THAN THO YEARS AND AN ACRUISTION cOST
OF 9500 OR NMDRE, USED WHOLLY OR IN PART FOR SCIENTIFIC RESEARCH.

[33 FTE = FULL-TINE EQUIVALENT

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 16, AGE OF ACADEMIC RESEARCH INSTRUMENT SYSTEME IN NATIONAL SYDCK, BY

FIELD [1)

~=~NUMBER AND PERCENT OF SYBTENS

SYSTEM AGE (FROM YR OF PURCHABE)L2)

TOTAL
YOTAL, SELECTED F1ELDS 45890
100%

FIELD OF RESEARCH

ENGINEERING 9224
100
AGRICULTURAL SCIENCES 1930
100%
BIOLOG1CAL SCIENCES. TOTAL 17543
1002
GRADUATE SCHOOLS 7250
100%
HMEDICAL SCHOOLS 10293
100%
CONPUTER SCIENCE 1073
100%
ENVIRONMENTAL SCIENCES 2664
100%
MATERIALS SCIENCE 738
100%
PRYSICAL SCIENCES 11484
100%
INTERDISCIPLINARY, N.E.C. 1219
100%

1-3 YEARS &-10 YEARS

4843
53%

1028
I3

7768
44y

3431
477

4337
421

849
BI1L

1412
3%

239
3%

3138
431

346
281

10885
242

1723
192

513
1.}

49463
282

1854
262

3t
302

87
8%

660
251

113
151

2461
211

RIY
302

OVER 10
YEARS

13342
291

2636
a9

407
211

Aby2
271

194635
271

2847
a8

116
112

u92
a2y

379
52%

3849
REY

31
A2%

{11 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 1357 LARGEST R & D

UNIVERSITIES AND THE 92 LARGEST R & D MEDICAL SCHOOLS IN THE NATION. FOR PHASE
11 FIELDS (AGRICULTURAL, BIOLOGICAL AND ENVIRONMENTAL SCIENCES), ESTINATES ARE

AS OF DECEMBER 1983. FOR ALL OTHER FIELDS, ESTIMATES ARE AS OF DECEMBER 1982,

SANPLE 1S 8704 INSTRUMENT SYSTEMS,

{2] FOR FPHASE 11 FIELDS, AGE INYERVALS ARE {-5 YEARS (1979-83); 6~10 YEARS
{1974-78) 3 OVER 10 YEARS (1973 OR BEFORE). FOR PHASE I FIELDS, INTERVALS ARE
1-5 YEARS (1978-8B2}7 6-10 YEARS (1973-77); OVER 10 YEARS (1972 OR BEFORE).

NOTE: SUBCATEGORY NUNBERS AND PERCERYAGES MAY NOT SUM EXACTLY YO TOTAL BECAUSE
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY SROM YABLE TO TABLE.

SOURCE: NATIONAL SCIENCE FOUNDATIDN

132

B-56




ERIC

Aruitoxt provided by Eic:

TABLE 15A. AGE OF ACADEMIC RESEARCH INSTRUMENT SYSTEME IN NATIONAL STOCX, BY
PHYSICAL SCIENCES AND ENGINEERING SUERFIELD (11

e NUMBER AND PERCENT OF BYSTENB~--==w=---
SYSTEN AGE (FROM YR OF PURCHASE)L2]
OVER 10
TOTAL 1-5 YEARS 6-10 YEARS YEARS
PHYBICAL SCIENCES AND
ENGINEERING
PHYSICAL SCIENCES, TOTAL 11484 9135 2461 3869
1001 AS% 21% 34X
CHENISTRY 6368 3094 1420 1854
1002 49% az2i 291
PHYBICS AMD ASTRONOMY 5118 2061 1041 014
1001 402 20% 39%
ENGIKEERING, TOTAL 9224 4845 1723 2656
100% 33% 192 291
CHEMICAL 847 474 195 178
1001 Se) 23% 211
CIVIL 616 291 94 232
100% A7% 15% 381
ELECTRICAL 219% 1405 359 432
100% 641 16% 20%
HECHANICAL 1813 903 234 677
100% 50% 13% 37%
METALLURGICAL/MATERIALS 1234 731 a2z 281
100% S59% 182 231
OTHER, N.E.C. 2518 1041 621 856
100% 411 25y 342

[1) ALL STATISTICS ARE NATIDNAL ESTIMATES ENCOMPASSING THE 157 LARGEST R & D
UNIVERSITIES IN THE NATION. ESTIMATES ARE AS OF DECEMBER 1982, SAMPLE I§ 3232
INSTRUMENT SYSTENS.

[21 AGE INTERVALS ARE 1-35 YEARS (1978-B2); 6-10 YEARS (1973-77); DVER 10 YEARS
{1972 OR BEFORE).

NOTE! SUBCATEGORY NUMBERS AND PERCENTAGES NAY NOT Sum EXACTLY YO TOYAL BECAUSE
OF ROUNDING. ESTIMATED YOYALS MAY VARY SLIGHTLY FROM TABLE YO TABLE.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 16B. AGE OF ACADEMIC RESEARCH INSTRUNENT SYSTENS IN NATIONAL STOCK, BY
AGRICULTURAL AaND BIOLOGICAL SCIENCES BUBFIELD [11]

TOTAL
AGRICULTURAL AND BIOLOGICAL
SCIENCES
AGRICULTURAL SCIENCES, 1930
TOTAL 100%
AGRONONMIC SCIENCES 1229
100%
ANIMAL SCIENCES 483
100%
NATURAL RESOURCE MNGNY 237
100%
BI0LOGICAL SCIERCES, TOTAL 17543
100%
ANATONY 549
1002
BIOCHEMISTRY 4062
100%
BOTANY 471
100%
FOOD AND NUTRITIOR 441
1002
NMICROBIOLOGY/IMNUNOLOGY 1437
100%
HOLECULAR/CELLULAR 2836
BIOLOGY ANO GENETICS 100%
PATHOLOGY 999
100%
PHARRACOLDGY/TDXICOLBGY 1973
100%
PHYSIOLOGY/BIOPHYSICS 2347
100%
100LOGY/ENTOIHOLOGY 303
100%
BIOLOGY, GENERAL AND 1908
N.E.C. 1002

NUMBER ANO PERCENT OF SYSTENS

SYSTEM AGE (FROM YR OF PURCHASE)L 2!

- e o O . = T 8 S e o W S G O

1-3 YEARS 6-10 YEARS

1028
53%

630
S1%

271
362

126
53%

7768
A4

217
40%

1842
45%

249
53%

236
33%

508
33%

1373
48%

379
38%

863
A4y

1152
492

280
56%

668
35%

313
26t

347
28%

119
%%

9
21%

4963
a8%

114
20%

1176
29%

112
242

113
26%

516
36%

316
29%

296
30%

S66
29%

o961
24%

108
20%

596
312

OVER 10
YEARS

407
amn

ase
a1y

94
192

61
abi

4812
27%

220
40%

1043
a6%

110
23%

92
21

412
29%

2 647
23%

323
321

543
a8%

634
281

122
24%

644
34y,

£13 ALL STATISTICS ARE NATIONAL ESTINATES ENCOMPASSING THE 157 LARGEST R k D
UNIVERSITIES AND THE 92 LARGEST R & D MEDICAL SCHDOLS IN THE NATION. ESTIMATES
ARE AS OF OECENBER 1983. SAMFLE 1S 4263 INSTRUMENY SYSTEME.

{23 AGE INYERVALS ARE 1-3 YEARS (1979-83); 6-10 YEARS (1974~78); OVER 10 YEARS

{1973 OR BEFORE),

NOTE! SUBCATEGORY NUNBERS AND PERCENTAGES HAY NOYT SUM EXACTLY TO TOTAL BECAVUSE

OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 17. PERCENT OF ACARENIC RESEARCH INETRUMNENT BYSTEMB THAT ARE CLABSIFIED
AB BTATE-OF-THE-ART, BY PURCHABE PRTCE AND BY FIELD (1)

PERCENT OF SYBTEMS CLASSIFIED AS STATE-OF-THE-ART
BY PURCHASE PRICE

$10,000- $25,000- $73,000-
TOTAL 824,999 874,79 $1,000,000
TOTAL, BELECTED FIELDS 172 14 212 as
FIELD OF REBEARCH
ENGINEERING 182 17 17 302
AGRICULTURAL BCIENCES agt 202 311 411
BISLOGICAL SCIEMCES 192 151 261 37t
GRADUATE SCH{IOLS ao0x 161 302 262
MEDICAL SCHOULS 16 142 a8 Lhy
COMPUYVER SCIENCE 171 101 &N 162
ENVIORNMENTAL SCIENCES 192 13 221 311
HATERIALS SCIENCE 162 1] b +7 312
PHYBICAL BCIENCES 19% 121 16% 247
INTERDISCIPLINARY, N.E.C. L 2 Eg ] 1 1

[13 ALL STATISTICS ARE NATIONAL EBTINATES ENCOMPASBING THE 157 LARGEST R & D

UNIVERSITIEB AND THE 92 LARGEST R & D NWEDICAL SCHOOLS IN THE MATION. FOR PHASE
11 FIELDS (AGRICULTURAL, BIOLOGICAL AMD ENVIRONMENTAL SCIENCES), ESTINATES ARE

A8 OF DECEWBER 1983. FOR ALL OTHER FIELDS, 7ETIMATES ARE AS OF DECEWBER 1982,

SAMPLE 18 8704 INBTRUMENT SYSTEMS.

SOURCE: NATICNAL SCIENCE FOUNDATION




TABLE 17A.

-

PERCENT OF ACADENIC RESEARCH INSTRUMENT SYSTEMS THAT ARE CLASSIFIED
AS STATE-OF~THE-ART, BY PURCHABE PRICE AND BY PHYQRICAL SCIENCES AND
ENGCKEERING SUBFIELD (11

FERCENT OF SYGTENS CLABSIFIED AS STATE-OF-THE-ART
BY PURCHASE PRICE
$12,800- $23,000- $73,000~

TOTAL 924,999 874,997 $1,000,000
PHYSICAL ECIERLER AND
ENCINEERING
PHYSICAL SCIENCES, TOTAL 202 161 211 302
CHEMIBYRY 142 1A% 128 i
PHYSICS AND ASTRONOMY 161 102 212 262
ERCINEERING, TOTAL 182 17 172 302
CHENICAL 162 1a% 131 681
CIVIL 13% .19 22t 33
ELECTRICAL 182 131 192 a2
MECHANICAL 19% 19 16% 4]
KETALLURGICAL/ 15% 141 16% 22
HATERIALS
DYHER. N.E.C. 21% an 16% 321

£1) ALL BTAYISTICE ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R & D
UNIVERSITIES IN THE NATION, ESTIMATES ARE AB OF DECEMBER 1982, SANPLE 18 3232
INSTRUNENT BYSTEMS,

SOURCE? NATIONAL SCIENCE TnUNDATION
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TABLE 178, FERCENT OF ACADENIC RESEARCH INSTRUNENT SYSTENG THAT ARE CLAGSIFIED
A8 STATE~DF~THE~ART, BY PURCHASE PRICE AKD BY ASRICULTURAL AND
BISLUSICAL SCIZNCES SUBFIELD [1)

PERCENT OF SYSTENS CLASSIFIED AB STAYE-DF~THE-ART
3Y PURCHASE PRICE
410,000~ 23,000~ $73,000~
TOTAL $24,999 74,99 $1,000,000

ACRICULTURAL AND BIOLOGICAL

BCIENCES

AGRICULTURAL SCIENCED, a2x 20% 1% 412
TOTAL
AGRONDNIC SCIENCES 24% 192 8% 2%
ARINAL BCIENCES 23% LY} 192 33%
RATURAL REBOURCE FKeAT 13% 12% 13% 36%

BIOLOTICAL SCIENCES, TOTAL 172 152 263 37
ANATONY 26% a8z 17% 49%
BIOCHERIBYRY 172 142 arn 34%
BOTANY 3 182 402 432
FOOD AND NUTRITION 16% 13% 241 40%
NICROBIOLOGY/1MWNOLOGY 192 12% 4% 402
NOLECULAR/CELLULAR 8% a2% 3% 472

BIOLOCY AND GEMETICS

PATHCLOGY 16% 16% 13% 33

PHARNACOLOGY/TOX1COLOGY 12% ” 212 34%

PHYBIOLOGY/B10PHYSICS 18% 132 2% 402

200LDGY/ENTONDLOGY 0 24% 0 2%

BI0LOGY, GEMERAL AND 13% 102 a3 211
N.E.C.

[1) ALL BTATIBTICB ARE WATIORAL ESTIMATES ENCOWPASSING THE 137 LARGEST R & D
UNIVERSITIES IN THE WATION. ESTINATES ARE AS OF DECENBER 1982, BAMPLE 18 4263
INBTRUNENT GYSTENS,

SOURCE! NATIONAL SCIENCE FOUNDATION
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TABLE 18. PERCENT OF ACADEMIC RESEARCH INSTRUMENT SYSTEMS IN NATIONAL STOCK CLASSIFIED
AS STATE-OF-THI~ART, BY AGE AND BY FIELD (13

-~-PERCENT OF SYSTENS CLASSIFIED A5 STATE-OF-THE-ARY---

-------------------- AGE [2)-=mmmommmmm e mmmen
OVER
TOTAL ! 2 3 4 5 6-10 10
TOTAL, SELECTED FIELDS 181 431 3ex 32t 221 1%%  10% 3%
FIELD OF RESEARCH
ENGINEERING 190 411 3er 24r 18t 111 9% 71
AGRICULTURAL SCIENCES 22y %4y S1it 32 30% 27: 7% 0%

BIOLOGICAL SCIENCES. TOTAL 192 492 41% 381 25% 18% 9% 2%

GRADUATE SCHOOLS 202 331 451 33% 261 14% 132 12

MEDICAL SCHDOLS 18% 472 37% 432 24% 221 7% 31
COMPUTEZ SCIENCE 17% 381 12% A% * * 4% 0%
ENVIRONMENTAL GCIENCES 191 432 3o% 3b% 24% 9% 142 6%
MATERIALS SCIENCE 162 * * * 1 3 # 231 0y
PHYSICAL SCIENCES 132 332 29% 341 221 142 10% 2%
INTERDISCIPLINARY, N.E.C. 10% * * £ £ ] 192 0%

# INSUFFICIENT SAMFLE: MUMBER OF SYSTEMS 1S UNDER 20.

[1) ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R & D
URIVERSITIES AND THE 92 LARGEST R & D MEDICAL SCHDOLS IN THE NATION, FOR PHASE
I1 FIELDS (AGRICULTURAL, BIOLOGICAL AND ENVIRDNMENTAL SCIENCES). ESTIMATES ARE
AS OF DECEMBER 1983, FOR ALL OTHER FIELDS, EnTIMATES ARE AS OF DECEMBER 1982.
SAMPLE 18 B704 INSTRUMENT SYSTENS.

{2) AGE BASED ON YEAR OF PURCHASE. FDOR FHASE 11 FIELDS, PURCHASED IN 19B3 IS
! YR OF AGE; 1982 {2 YR5)$ 1981 (3 YRS)s 1980 (4 YRS)$ 1979 (3 YRS)!

1974-78 (6~10 YRS): BEFORE 1974 (OVER 10 YRS OF AGE). FOR PHASE I FIELDS,
PURCHASED IN 1982 1S 1 YR OF AGE; 1981 (2 YRS); 1980 (3 YRS): 1979 (4 YRS):
1978 (3 YRS) s 1973-77 (4-10 YRS): BEFORE 1973 (OVER ;0 YRS OF AGE).

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 18A. PERCENT OF ACADEM!C RESEARCH INSTRUMENT SYSTEMB IN NATIONMAL S570CK
CLASSIFIED AS STATE-OF-THE-ART, BY AGE AND BY PHYSICAL SCI1ENCES AKD
ENGINEERING SUBFIELD [11]
-~~PERCENT OF SYSTENMS CLASSIFIED AS SBTATE-OF-THE-ART=--
-------------------- AGE [B)=-=cmo=mmecmmmaneaee
DVER
TOTAL 1 2 3 4 S 6-10 10
PHYSICAL SCIENCES AMS
ENGINEERING
PHYSICAL SCIENCES, TOTAL 15% k1) 29% J4% 22% 14% 10% 21
CHENISTRY 142 331 192 kizpa 202 121 1} (13
PHYSICS AND ASTRONONMY 162 Ri:p3 A0% 281 a5 172 12% [}
ENGINEERING, TOTAL 19% 411 RS2 241 18% 112 % 7%
CHENMI CAL 16% 381 3% 177 ] L4 3% 12
CIViL 15% 16% 361 [} * [} R} k)3
ELECTRICAL 18% 451 39% 132 7% 18% 23 2%
NECHANICAL 19% 61% 512 19% 20% * 9% 0%
METALLURGICAL/HATERIALS 16% 23% 27% 311 21 L4 -3 1%
OTHER, N.E.C. 281 221 32% Ri:p3 26% 8% 17% 19%
# INSUFFICIEN: SAMPLE: NUMBER DF SYSTENS !5 UNDER 20.
£1) ALL STATISTICS ARE NATIONAL ESTIMATES ENCE<!PASSING THE 157 LARGEST R &« D
URIVERSITIES IN THE NATION. ESTIMATES ARE A8 OF DECEMBER 1982, BAWPLE IS 3232
INSTRUNMENT SYSTENS.
[2) AGE BASED ON YEAR DF PURCHASE: PURCHASED IN 1982 (1 YR OF AGE); 1981 {2 YRS)}
1980 (3 YRB)s; 1979 (4 YRE)3 1978 (3 YRS;) 1973-77 (6-10 YRS)} BEFORE 1973 (OVER 10 YRS).
SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 18B. FERCENT DF ACADENIC RESEARCH INSTRUMENT SYSTEMS IN NATIONAL STOCK
CLASSIFIED AS STATE-OF-THE-ART, BY AGE AND BY AGRICULTURAL AND BIOULDGICAL
SCIENCES SUBFIELD [11

--~PERCENT DF SYSTENS CLASSIFIED AS STATE-DF-THE~-ART-~--

-------------------- ME [2)-=-=m==mmmmmmmmame
OVER
ToTAL 1 2 3 4 S 610 10
AGRICULTURAL AND BIOLOGICAL
SCIENCES
AGRICUL TURAL SCIENCES, 22y %4y 511 321 30% 27t Ti s
TOTAL
AGRONDNIC SCIENCES 24y S8%  sA% 29t Sa% 30X 7% 0%
ARINAL SCIENCES 2 SEE S T} S s Y- A
KATURAL RESDURCE MGHT 13« * ' ' * ' 0%

BIOLOGICAL SCIENCES, TOTAL 19% 49% 413% 38% asi 18% 9% a7

ANATONY 261 * * * # & 35 4%
BIOCHENISTRY 17% 352 30% 35% 302 12% 6% 2%
BOTANY 23 * 38% a7 * & 9% 3%
FODD AND NUTRITION 172 * * * * * 7% 0%
NMICROBIDLSGGY/IMMUKOLOGY 15% 511 a3y S6% 351 * b1 0%
MOLECULAR/CELLULAR 282 501 68% 55% 19% 15% 17% 3%
BIOLDGY AND GENETICS
PATHOLDGY 16% * * f * € 8% 3%
PHARMACOLOGY/TDX COLOGY 121 37% 29% Y A 8% 12% 3% 21
PHYSIDLDGY/BIDFHYSICS 18% S0% 39% 282 32% 142 7% 12
200LDOGY/ENTONOLOGY a25% 59% * * 343 * 11 3%
a;utugv. GENERAL AND 132 ki: ) 37 282 24% 31 1 21

# INBUFFICIENT SAMPLE! NUNBER DF SYSTENS IS UNDER 20.

£13 ALL STATISTICS ARE NATIONAL ESTINATES ENCOMPASSING THE 157 LARGEST R & D UMIVERSITIES
AND THE 92 LARGEST R & D MEDICAL SCHODLS IN THE NATION. ESTIMATES ARE AS DF DECEMBER 1983.
SAMPLE IS 42463 INSTRUMENT SYBTEMS.

121 AGE BABED DN YEAR OF PURCHASE: PURCHASED IN 1983 1S 1 YR OF AGE; 1982 (2 YRS); 198)
{3 YRB): 1980 (4 YRS); 1979 {% YRS); 1974-78 (4-10 YRS OF AGE); BEFORE 1974 (OVER 10 YRS
OF AGE).

BDURCE: NATIONAL SCIENCE FDUNDATION
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TABLE 19. AGE OF ACADEMIC INSTRUMENT SYSTENS IN RESEARCH USE, BY FIELD [1)

----- NUMBER AND PERCENY OF IN-USE SYSTENS-~-~--
SYSTENM AGE (FROM YR OF PURCHASE){2]
OVER 10
TOTAL 1-5 YEARS 5-10 YEARS YEARS
TOTAL, SELECTED FIELDS 36350 19419 8757 8174
100% 53 24 221
FIELD OF RESEARCH
ENGIMEERING 5777 39469 1299 1509
100% 59% 19% 221
AGRICUL TURAL SCIENCES 1633 932 447 253
100% o8% ary 15%
BIOLOGICAL SCIEMCES, TOTAL 135055 7416 4242 3398
100% 49% 281 a3y
GRADUATE SCHOOLS 5372 3323 1602 1447
1002 Sax 2%5% 232
MEDICAL SCHOOLS 8683 4093 2641 1949
100% AT7% 30% az1
COMPUTER SCIENCE B74 B13 31 10
100% 93% 6% 1%
ENVIRONMENTAL SCIENCES 2123 1217 946 361
100% 371 a2b% 171
MATERIALS SCIENCE 650 233 103 32
100% 3J6% 16% 487%
PHYSICAL SCIENMCES B763 4631 1872 2260
1001 531 211 26%
INTERDISCIPLINARY, N.E.C. 434 183 196 73
1007 417 431 16%
13 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R & D
UNIVERSITIES AND THE 92 LARGEST R & D NEDICAL SCHOOLS IN THE NATION. FOR PHASE
11 FIELDS (AGRICULTURAL, BIOLOGICAL AND ENVIRONMENTAL SCIENCES). ESTIMATES ARE
AS OF DECEMBER 1983. FOR ALL OTHER FIELDS, ESTIMATES ARE AS OF DECEMBER 1982.
SAMPLE 18 7013 INSTRUMENT SYSTENMS.

[2) FOR PHASE 1] FIELDS, AGE INTERVALS ARE 1-5 YEARS (1979-B3); 6~10 YEARS
(1974-78)3 OVER 10 YEARS (1973 OR BEFORE). FOR PHASE 1 FIELDS, INTERVALS ARE
1-5 YEARS (1978-B2)¢ 4-10 YEARS (1973-77): OVER 10 YEARS (1972 OR BEFORE).

NOTE: SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SuM EXACTLY YO TOTAL BECAUSE
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FROM YABLE TO TABLE.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 19A. AGE OF ACABERIC TNSTRUMENT SYSTEMS IN RESEARCH USE. BY PHYSICAL
SCIENCES AND ENGINEERING SUBFIELD [11]

----- NUNBER AND PERCENT OF IN-USE SYSTEMS~=-~=-
SYSTEN AGE (FROM YR OF FURCHASE)L 2]

-~ S o - - A 0 e o 0 e e e iy

OVER 10
TOTAL 1-3 YEARS 6~10 YE/ B YEARS
PHYSICAL SCIENCES AHD
ENGINEERING

PHYSICAL SCIENCES. YOTAL 87583 4631 1872 2260
1002 332 21 261

CHENISTRY 4830 2764 1144 921
100% ST 241 19%

PHYSICS AMD ASTRONOMY 3932 1864 728 1339
100% 47% 19% J4%

ENGINEERING, TOTAL 6777 3969 1299 1509
1603 39% 192 221

CHENICAL 675 425 152 98
100% 631 23% 15%

CIviL 395 208 #0 127
100% 532 152 321

ELECTRICAL 1507 1113 229 163
100% 74% 15% 112

MECHANICAL 1322 771 139 392
100% 1) 121 30%

NETALLURGICAL/MATERIALS 1093 686 188 220
100% 63% 17% 20%

OTHER, N.E.C. 1783 765 311 507
100% 432 29% 281

[1] ALL STATISTICS ARE NATIONAL ESTINATES ENCOMPASSING THE 157 LARGEST R & O
UNIVERSITIES IN THE NATION, ESYINATES ARE AS OF OECEMBER 1982. SANPLE 15 2446
INSTRUNENT SYSTENS.

L2) AGE INTERVALS ARE 1-5 YEARE {1978-82); &-10 YEARS (1973-77)5 QVER 10 YEARS
{1972 OR BEFORE).

NOTE! SUBCATEGORY NUMBERS ANO PERCENTAGES MAY NOT SUM EXACTLY YO TOTAL BECAUSE
ROUNGING, ESTIMATEO TOTALS MAY VARY SLISHTLY FROM YABLE TO TABLE.

SOURCE+ NATIONAL SLCIENCE FOUNDATION
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TABLE 19B. AGE OF ACADENIC INBTRUMENT SYSTEMS 1N RESEARCH UBE, BY AGRICULTURAL
AND BIOLOGICAL SCIENCES BUBFIELD [1)

£13 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 137 LARGEST R & D
UNIVERSITIES AND THE 92 LARGEST R % D NEDICAL SCHOOLS IN THE NATION, ESTIMATES
ARE AS OF DECEMNBER 1983. SAMPLE 1S5 2B4B INSTRUMENT SYSTENS.

""" NUMBER AND PERCENT OF IN-USE SYBYENS=~--~---
SYSTEN AGE (FROM YR OF PURCHASE)[ 2}
QOVER 10
TOTAL 1-5 YEARS 56-10 YEARS YEARS
AGRICULTURAL AND BIOLOGICAL
SCIENCES
AGRICUL TURAL SCIENCES: 16353 932 447 233
TOTAL 1002 38% a7% 152
AGRORONIC SCIENCES 1042 384 298 160
1002 J6% 291 132
ANIMAL SCIENCES 429 243 117 48
1002 7% 27% 162
NATURAL RESOURCE NGMT 181 123 32 eb
1002 681 182 142
BIOLOGICAL SCIENCES, TOTAL 150353 7415 4242 3398
1002 493 281 23%
ANATOMY 451 206 98 157
100% 431 a1 341
BIOCHEMISTRY 3693 1824 1008 863
1002 49% 7% 23%
BOTANY 438 247 103 89
1002 172 23% 20%
FOOD AND NUTRITJION 384 226 98 40
1007 592 25% 162
NMICROBIOLOGY/IMMUNDL OGY 1233 491 477 287
1002 391 381 231
NOLECULAR/CELLULAR 2735 1362 786 386
BIOLOGY AND GENETYICS 100% 301 291 21
PATHOLOGY 760 323 238 199
i 1002 21 31 261
PHARNACOLOGY/TOXICOLOGY 1644 793 485 364
i002 481 291 221
PHYSIOLDGY/RIOPHYSICS 1995 1093 438 443
100% S5 231 22y
I00LOGY/ENTONDLOGY 424 268 89 68
100 63% 21 1562
BIOLOGY, GENERAL AND 1263 583 404 275
N.E.C. 1002 AbY 32% 221
l
|
|

{2] AGE INTERVALS ARE 1-5 YEARS (1979-83); 6~30 YEARS (1974-78); OVER 10 YEARS
: (1973 OR BEFORE).

NOTE: SUEBCATEGORY KUMBERS AKD PERCENTAGES MAY NDT SUN EXACTLY TO TOTAL BECAUSE
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHYLY FRON TABLE YO TABLE.

SOURCE: NATIONAL SCIENCE FOUNDATION
O
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TABLE 20. AGE OF STATE-OF-~THE-ART ACADEMIC RESEARCH IHSTRUMENT SYBTEMS, BY
FIELD 13
NUMBER AND PERCENT OF STATE OF -THE-ART SYSTEMS

SYSTEM AGE (FRON YR OF PURCHASE)IZ]

DVER 10

TOTAL \-3 YEARS &-10 YEARS YEARS
TOTAL, SELECTED FIELDS 8058 6573 1039 424
1002 8ax 132 5%

F1ELD OF RESEARCH

ENGINEERING 1699 1360 136 183
1002 BO% 9% 112
AGRICULTURAL SCIENCES 437 398 38 a
100% 1% 9% -
BIOLOGICAL SCIENCES, TOTAL 3231 2709 441 102
100% ¥3% 14% 3L
GRADUATE SCHODLS 1431 1172 233 23
100% 821 162 a1
MEDICAL SCHOOLS 18a3 1537 208 77
1002 84% 112 AL
COMPUTER SCIENCE 186 183 3 0
100% 98% 2% -
ENVIRONHENTAL SCIENCES 518 393 89 37
1002 752 17% 7%
NATERIALS SCIENCE 116 88 26 2
1002 76% 221 12
PHYSICAL SCIENCES 1723 1392 237 96
100% 394 142 6%
INTERDISCIPLINARY, N.E.C, 125 34 69 2
100% 431 I3% ar

[1] ALL STATISTICS ARE HATIONAL ESTIWATES ENCOMPASSING THE 157 LARGEST R & D
UNIVERSITIES AND THE 92 LARGEST R & D MEDICAL SCHOOLS IN THE NATION. FOR PHASE
11 FIELDS (AGRICULTURAL, BiULDGICAL AND ENVIRONMENTAL SCIENCES): ~ TIMATES ARE
AS OF DECENBER 1983. FOR ALL OTHER FIELDS, ESTIMATES ARE AS OF DECEMBER 1982.
SAMPLE 15 1603 INSTRUMENT RYSTEMS,

12) FOR PHABE 11 FIELDS, AGE INTERVALS ARE {-% YEARS (1979-83); 4-~10 YEARS
{1974-78); OVER 10 YEARS {1973 OR BEFORE). FOR PMASE 1 FIELDS: INTERVALS ARE
1-3 YEARS (1978-82); 5-10 YEARS (1973-77); OVER 10 YEARS (1972 OR BEFORE),

NOTE: SUBCATECORY NUNBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE
OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 20A. AGE OF STATE-OF-THE~ART ACADEMIC RESEARCH INSTRUMENT SYSTEMS, BY
PHYSICAL SCIENCES AND ENGINEERING SURFIELD £1)
NUMBER AND PERCENT OF STATE-OF -THE-ARY SYSTENS
SYSTEM AGE (FRON YR OF PURCHASE)L2)
OVER 10
TOTAL 1-3 YEARS 6-10 YEARS YEARS
PHYSICAL SCIENCES AND

ENGINEERING
PHYSICAL SCIENCES, TOTAL 1725 1392 237 96
100% B1Y 14% b%
CHEMISTRY 893 771 113 7
100% :1.7 2 132 1%
PHYSICS AND ASTRONOMY 833 b21 iee 89
100% 751 152 112
ENGINEERING, TOTAL 1699 1360 156 183
1002 807 g% 112
CHEMICAL 134 125 b 2
1002 94% 5% a2i
CIVIL 91 81 3 7
100% 89% 3% 8%
ELECYRICAL 393 376 8 9
100y 96% 2 2%
MECHAKICAL 346 323 a1 2
100% 93% 6% 1%
NETALLURGICAL/MATERIALS 192 175 14 4
100% 1Y 7% 43
OTHER, M.E.C. 543 280 104 139
100% Sa% 19% a9

[1] ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R & D
UNIVERSITIES IN THE NATION. ESTIMATES ARE AS OF DECEMBER 1982, SAMPLE IS5 580
INSTRUMENT SYSTENMS,

{1972 OR BEFORE).

NOTE: SUBCATEGORY NUNBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOYAL BECAUSE
OF ROUNDING. ESTINATED TOTALS MAY VARY SLIGHTLY SROM YABLE TO TABLE.

SOURCE: NATIONAL SCIENCE FOURDATION
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TABLE 20B., AGE OF STATE-DF-THE-ART ACADEMIC RESEARCH INSTRUNENT SYSTENS, BY
AGRICULTURAL AND BIOLDGICAL SCIENCES SUBFIELD {13

NUMBER AND PERCFNT OF STATE-OF-~THE-ART SYSTEMS

e e 4y B Om i e oy e T e e St e

OVER 10
T0TAL 1-3 YEARS 5-10 YEARS YEARS
AGRICULTURAL AND BIOLOGICAL
SCIENCES
AGRICULTURAL SCIENCES, 437 398 38 2
TOTAL 100% 91% 9% -
AGRONDMIC SCIENCES 294 270 a3 0
100% 92% 8% -
ANINAL SCIENCES 113 97 14 2
100% 86% 132 2%
NATURAL RESOURCE NGNT 30 30 0 0
100% 1002 - -
BIOLOGICAL SCIENCES, TOTAL 325! 2709 441 102
1002 83% 142 k)3
ANATOMY 143 g6 39 8
100% 67% 27% 5%
BIOCHENISTRY 691 604 67 20
1002 87 10% 3%
BOTANY 108 93 10 3
100% 88% 9% k)
FOOD AND NUTRITIDN 74 66 8 0
100% 89 1% -
HICROBIOLOGY/INNUNDLOGY 2z2 194 34 0
1002 B&% 14% -
NOLECULAR/CELLULAR 807 635 135 17
BIOLOGY AND GENETICS 100% 81% 172 axr
PATHOLOGY 163 122 24 17
100% 75% 15% 1i%
PHARMACOLOGY/TDX1COLOGY 234 199 19 13
100% B&% 8% S
PHYSIOLOGY/BIOPHYSICS 433 387 40 b
100% 89% 9% 12
I100LOGY/ENTONDLOGY 124 117 1 6
100% 94% 12 5%
B1OLOGY, GENERAL AND 255 177 b6 11
N.E.C. 100% 70% 262 4%

[11 ALL STATISTICS ARE NATIONAL ESTINATES ENCOMPASSING THE 157 LARGEST R & D
UNIVERSITIES AND THE 92 LARGEST R & D MEDICAL SCHOOLS IN THE NATION. ESTINATES
ARE AS OF DECENBER 1983. SAMPLE 1S 803 INSTRUMENT SYSTENS.

[2) AGE INTERVALS ARE 1-3 YEARS {1979-83); 6-10 YEARS {1974-78): OVER 10 YEARS
(1973 OR BEFORE).

NOTE: SUBCATEGORY nUMBERS AND PERCENTAGES NAY NOT SUN EXACTLY TO TOTAL BECAUSE
OF ROUNDING. ESTINATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE,

Q SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 21. MNEDIAN AGE OF ACADEMIC RESEARCH INSTRUMENT SYSTEMS, BY RESEARCH STATUS AND BY FIELD (1)
NEDIAN AGE (1N YEARS) [23 BY RESEARCH STATUS

-=-=1N RESEARCH USE-~~~- NOT YET IN ?3 LONGER
STATE-OF~ RESEARCH IN RESEARCH
TOTAL THE-ART OTHER USE USE

TOTAL, SELECYED FIELDS b 3 6 1 12
FIELD OF RESEARCH

ENGINEERING 5 2 3 1 11

AGRICULTURAL SCIENCES S 3 b 2 12

B310LOGICAL SCIENCES, TOTAL b 3 [} 1 12

GRADUAYE SCHOOLS 3 [ 1 12

o o
12
~
—

MEDICAL SCHOOLS 12
COMPUTER SCIENCE K b 3 1 i2
ENVIRONMENTAL SCIENCES 5 3 3 2 10
MATERIALS SCIENCE 1 2 12 1 13
PHYSICAL SCIENCES b 3 [ 3 12
INYERDISCIPLINARY, N.E.C. 9 7 7 H 14

111 ALL STATISTICS ARE NATIONAL ESTINATES ENCOMPASSING THE 157 LARGESY R & D UNIVERSITIES AND

THE 92 LARGEST R & D MEDICAL SCHODLS IN THE NATION. FUR PHABE 1I FIELDS (AGRICULTURAL, BIDLOGICAL
ARD ENVIRONMENTAL SCIENCES), ESTINATES ARE AS OF DECEMBER 19B3. FOR ALL OTHER FIELDS, ESTINATES
ARE AS OF DECEMBER 19B2. SAMPLE IS 8704 INSTRUNENT SYSTENMS.

£2] AGE BASED ON YEAR OF PURCHASE. FOR PHASE 11 FIELDS, PURCHABED IN $983 IS 1 YR OF AGE; 1982
{2 YRS): 1981 (3 YRS); EYC. FOR PHASE 1 FIELDS, PURCHASED IN 1982 IS 1 YR OF AGE; 1981 (2 YRS);
1980 (3 YRE): ETYC.

SOURCE : NATIONAL SCIENCE FOUNDATION
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TABLE 21A. NEDIAN AGE OF ACADEMIC RESEARCH INSTRUSENT SYSTEME, BY RESEARCH STATUS AND BY
PHYSICAL SCIENCES AND ENGINEERING SURFIELD [11

TOTAL

PHYSICAL SCIENCES AND
ENGIREERING

- o - -

PHYSICAL SCIENCES, TOTAL
CHEMISTRY
PHYS1CB AND ASTRONOMY
ENGINEERIRG, TOTAL
CHEMICAL
CIVIL
ELECTRICAL
MECHARICAL
METALLURGICAL/MATERIALS
OTHER, N.E.C

HMEDIAN AGE (IN YEARS) [2] BY RESEARCH STATUS

- 4 b gy - 0 % O 0 g, = s g T o B B P g 4 O

~---1# RESEARCH USE-~----

4
8

STATE-OF-

THE-ART

N W N

3
6

OTHER

R A N Ot O

3
B8

NOT YET IN
RESEARCH
USE

3
3
2
1
1
1
2
1
3

1

NO LONGER
IN RESEARCH
USE

12
12
14
11
10
i2

8
12
11
11

£13 ALL BTATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 337 LARGESY R & D UNIVERSITIES IN

THE NATION. ESTIMATES ARE AS OF DECEMBER 1982, BANPLE 18 3232 INSTRUMENT SYSTEMS.

[2] AGE BABED ON YEAR OF PURCHASE! PURCHASED IN 1982 18 1 YR OF AGE7 1981 (2 YRS)$ 1980

{3 YRE)§ ETC.
SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 21B, MEDIAN AGE OF ACAJEMIC RESEARCH INSTRUMENT SYSTEMS, BY RESEARCH STATUS AND BY
AGRICULTURAL AND BIOLOGICAL SCIENCES SUBFIELD [11
MHEDIAN AGE (IN YEARS) [23 BY RESEARCH STATUS
~-==IN RESEARCH USE--**- ROT YET IN NO LONGER
STATE-DF~ RESEARCH IR RESEARCH
TOTAL THE~ART OTHER USE USE
AGRICULTURAL AND BIOLOGICAL
BCIENCES
AGRICULTURAL SCIENCES., 3 3 b 2 12
TOTAL
AGRONOMIC SCIENCES 5 3 6 i i1
ANIMAL SCIENCES 5 2 6 2 12
NATURAL RESOURCE MGNT S 2 & 1 14
BIOLOGICAL SCIENCES, TOTAL 6 3 6 1 12
ANATONY 6 S 10 - i1
BIOCHENISTRY [ 3 6 1 10
BOTANY S 2 6 - 14
FOOD AND NUTRITION S 3 5 1 iz
NICROBIOLOGY/INMUNOLDGY 7 3 8 4 i2
NOLECULAR/CELLULAR 6 2 7 - 12
BIOLOGY AND GENETICS
PATHOLOGY 8 3 8 1 12
PHARMACOLDGY/TOX1COLOGY 6 3 [} b 13
PHYSIOLOGY/BIOPHYSICS 6 3 6 1 11
I00LOGY/ENTOROLOGY 3 2 N 1 14
BIOLOGY, GENERAL AND 8 3 7 1 34
N.E.C.

[1) ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R & D UNIVERBITIES
AND THE 92 LARGEST R & D MEDICAL SCHODLS IN THE NATION. ESTIMATES ARE AS OF DECEMBER 1982.
SANPLE IS 42543 INSTRUMENT SYBTEMS.,

?
f 12) AGE BABED ON YEAF OF PURCHASE: PURCHASED IN 1982 1S 1 YR OF AGE: 1981 (2 YRS)J 1980
} {3 YRB); ETC.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 22, CONDITION OF ACADEMIC RESEARCH INSTRUMENT SYSYEMS IN USE, BY
SYSTEM AGE [12
NUMBET AND PERCENY OF SYSTEMS,
BY GENERAL WORKING CONDITION

TOTAL, SELECYED FIELDS 36250 18849 13774 Js27
1002 S52% kj:?4 10%

AGE (FROM YR OF PURCHAGE) [2]

= - e e o - —— o

1-3 YEARS 193514 13227 5396 728
100% 681 281 4%
6-10 YEARS 5747 3449 4226 1072
100% 397 481 12%
OVER 10 YEARS 8152 2112 4133 1827
1907 7% 91% 22y

£1) ALL BTATISTICS ARE NATIONAL ESTIMATES ENCOMPAGSING THE 157 LARGEBT R & D
UNIVERSITIES AND THE 92 LARGEST R ¥ D MEDICAL SCHDDLS IN THE NATION. FOR PHASE
11 FIELDS (AGRICULTURAL, BIDLDGICAL AND ENVIRCSYENTAL SCIENCES), ESTIMATES ARE
AS OF DECEMBER 1953. FOR ALL OTHEK FIELDS, ESTIMATES ARE AS OF DECEMBER 1582,
SANPLE 1S 7013 INSTRUMENTY SYSTEMS.

£2) FOR PHASE 11 FIZLDS, AGE INTERVALS ARC 1-3 (1979-B3)7 6~10 YEARS
(1974-78} 7 OVER 10 YEARS {1972 DR BEFDREZ). FOR PHASE I FIELDS, INTERVALS ARE
1-5 YEARS (1978-B2; 6-10 YEARS (1973-77); OVER 10 YEARS (1972 OR BEFORE).

NOTE: SUBCATEGORY NUNBFRS AND PERCENTAGES MAY NDT SUM EXACTLY TD TOTAL
BECAUSE OF ROUNDING. ESTIMATED TOTALS MAY VARY FROM TABLE TO TABLE,

SOURCE: NATIONAL SCIERCE FOUNDATION
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TABLE 23. PERCENY OF IN-USE RESEARCH INSTRUMENT SYSTEMS IN EXCELLERT
WORKING CONDITIDN, RY SYSTEM RESEARCH STATUS AND BY FIELD (1)

PERCENT OF SYSTEMS IN
EXCELLENT WORKiNG CONDITION

- - P s e = 05 S AP o P - -

SYATE-OF~THE~ OTHER IN-USE

TOTAL ART SYSTEME SYSTENS
TOTAL, SELECYED FIELDS 52% S4% 43%
F1ELD OF RESEARCH
ENGINEERING 51 851 402
AGRICULTURAL SCIENCES 362 812 47%
BIQLOGICAL SCIEMCES: TOTVAL 3% 861 442
GRADUATE SCHOOLS 33% 0% 443
NEDICAL SCHOOLS b7 ) eai 443
CONPUTER SCIENCE 1.} 89% AL
ENVIRONMENTAL SCIENCES 0% gax 402
MATERIALS SCIENCE 32% 74% a3i
PHYSICAL SCIENCES Sa% 4L 443
INTERDISCIPLINARY. N.E.C. 447 81 394

{13 ALL STATISTICS ARE NATIONAL ESTINATES ENCOMPASSING THE 157 LARGEST R & D
UNIVERSITIES AND THE 92 LARGEBT R & D MEDICAL SCHOODLS IN THE NATIDON. FOR PHASE
11 FIELDS (ALRICULTURAL, BIOLOGICAL AND CMVIRONMENTAL SCIENCES). ESTIMATES ARE
AS OF DECESBER 1983. FOR ALL OTHER FIELDS. ESTIMATES ARE AS DF DECEMBER 1982,
SAMPLE 1S 70313 INSTRUMENT SYSTENMS.

SOURCE: NATIONAL SCIENCE FOURDATION




TABLE 23A. PERCERY DF IN-USE RESEARCH INSTRUMENY SYSTENS IN EXCELLENTY
HORKING CONDITION, BY SYSTEM RESEARCH STATUS AND BY PHYSICAL
SCIENCES AND ENGINEERING SURFIELD I[1}

PERCENT OF SYSTEHRS IN
EXCELLENTY WORKING CONDITION

e 0 . e P R s s 4 e U e P e e e

STATE~DF-THE~ DTHER IN-USE

TOTAL ART SYSTEMS SYSBTENS
PHYSICAL SCIENCES AND
ENGINEERING
PHYSICAL SCIENCES, TOTAL 321 B4L A4
CHENISTRY 31% B7% A3%
PHYSICS AND ASTRONONY o3% 8i1 4352
ENGINEERING, TOTAL 31% B5% A%
CHENICAL 9L 774 29%
CIvVIL 372 76% 2b%
ELECTRICAL 342 921 411
MECHANICAL 33% 831 431
METALLURGICAL/MATERIALS 33% 871 481
OTHER, N.E.C. 521 B3% R}

[13 ALL STATISTICS ARE HATIONAL ESTIMATES ENCOMFASSING THE 157 LARGESY
R & D UNIVERSITIES IN THE HATION. ESTIMATES ARE AS OF DECEMBER 1982,
SAMPLE 15 2445 INSTRUMENT SYSTENS,

SOURCE: NATIOMAL SC1ENCE FOUNDATION
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TABLE 238. PERCENT OF IN-USE RESEARCH INSTRUMENY SYSTEMS IN EXCELLENT
WORKING CONDITION, BY SYSTEM REGEARCH BTATUS AND BY
AGRICULTURAL AND B]OLOGICAL SCIENCES SUBFIELD I11

PERCENT OF SYSTZNE IN
EXCELLENT WORKING CONDITION
~«v---REGEARCH 8TATUB~~—~=-
STATE-NF-THE- OTHER IN-USE

TOTAL ART SYSTEMS SYBTENS
AGRICULTURAL AND BIOLOGICAL

SCIENCES

AGRICULTURAL SCIENCES, 6% Bi% A7%
TOTAL
AGRONOMIC SCIENCES J9% 82 50%
ANIMAL SCIENCES 3% 78% A7
NATURAL RESOURCE MGMY A2% B2% 35%

BIOLOGICAL SCIERCES, YOTAL 532 B6% 44%
ANATONY 99 82% 48%
BIOCHEM]ISTRY Ab% 78% 3N
BOTANY 3% 71% 50%
FOOD AND NUTRITION A% 8l A8%
M1 CROBIOLOGY/INMNUNOLOGY 49% 82% 423
MOLECULAR/CELLULAR J9% 90% 45%

BIOLOGY AND GENETICS

PATHOLOGY 49% 881 39%
PHARMACBLOGY/T0)1COLOGY A6 Bi% 40%
PHYSINLOGY/BIOPHYSICS 58 92% 48%
1GOLOGY/ENTONOLDGY 647 4% 517
B10LOGY, GENERAL AND 61% 92% 533

N.E.C.
113 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGESY
R & D UNIVERSITIES AND THE 92 LARGEST R & D MEDICAL SCHDOLS IN THE NATION.
ESTIMATES ARE AS OF DECENBER 1983, SAMPLE 1S5 2848 INSTRUMENT SYSTEMS.

SOURCE ¢ NATIONAL SCIENCE FOUNDATION
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TABLE 24, PERCENT OF IN-USE ACADENIC RESEARCH INSTRUMENT SYSTENS THAT ARE THZ
"KDBT ADVANCED INSTRUMENT OF ITE KIND ACCESSIBLE TO 178 REGEARCH
USERS»* {11 BY RESEARCH STATUS AND BY FIELD [2)

RESEARCH BTATUB

TOTAL BTATE-OF-THE-ART DTHER
TOTAL, SELECTED FIELDS 8% 97 463
FIELD OF RESEARCH
ENGINEERING 1% 962 302
AGRICULTURAL BCIENCES 662 94% S6%
BIOLOGICAL BCIENMCES 35 972 LX)
GRADUATE BCHOOLS 362 9 L L))
KEDICAL SCHOOLS s4° 97 431
CONPUTER BCIENCE 612 99X 9%
ENVIRORMENTAL SCIERCES 601 i1 AT
NATERIALS BCIENCE A5 1002 wm
PRYBICAL BCIENCEB m s AN
IRTERDIGCIPLINARY, N.E.C. say 961 351

T13 ALTERNATIVE TO THIS CLABBIFICATION 18 *SYSTEM UBED FUR REBEARCH, BUT MDRE
ADVANCED INSTRUMEMTS ARE AVAILABLE YO UBERS WHEN MEEDED",

(2] ALL STATISTICB ARE MATIONAL EBTINATES ENCOMPASBING THE 157 LARGEBY R & D
UNIVERBITIES AND THE 92 LARGEST R & D MEDICAL SCHOOLS IM THE NATION. FOR PHABE
1T FIELDE (AGRICULTURAL, BIOLOGICAL AND ENVIORNMENYAL SCIENCES): ESTINATES ARE
A8 OF DECENBER 1983. FOR ALL OTHER FIELDS, EBTIMATES ARS AS OF DECENBER 1982,
EAMPLE I8 7013 INSTRUMENT BYSTEMS.

BOURCE: NATIDNAL S8CIENCE FOUNDATION




TABLE 24A, PERCENT OF IN-USE ACADEMIC REBEARCH INSTRUNKENMT SYSTENS THAT ARE THE
“HOOT ADVANCED INSTRUMENT OF ITS KIND ACCESSIRLE TO 173 RESEARCH
UBERS,* (131 BY REBEANCH STATUS AND BY PHYBICAL SCIENCES AND ERGIMEERING
SUBFIELD (2]
RESEARCH STATUS

-

TOTAL STATE~OF-THE-ART OTHER
PHYSICAL BCIENCEB AND
ERGINEERING
PHYBICAL SCIEKCES, TOTAL 174 % an
CHENI 3TRY 332 482 a5
PHYBICE AND ASTRORDAY 3% 9% L1
ENGINEERING, TOTAL 61% 26% 0x
CHENICAL 58% 96% L] 1]
CIVIL S21 4% 401
ELECTRICAL 4% 532 411
RECHANICAL 2% 7% 0L
KETALLURGICAL/EATERIALS 641 k] 363
OTHER, M.E.C. 12 £/ 14 36T

£12 ALTERNATIVE TO THIS CLASBIFICATION 15 °SYSTEN UBED FOR RESEARCH, BUT MURE
ADVANCED INBTRUMENTS ARE AVAILABLE TU USERS WHEW MEEDED".

[2) ALL STATISTICS ARE NATIONAL ESTINATES ENCOMPABEING THE i57 LARCEST R & D

®raamemm

UNIVERGITIEDS IR THE RAVIOR. EBTIRATED ARC mn OF peCeRBER 1788. SRATLE I8 2446
INBTRUNENT SYSTENS.

SOURCE? NATIONAL SCIENCE FOUNDATIOH
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TABLE 24B. PERCEMT OF IN-USE ACADEMIC RESEARCH INSTRUMENT SYSTEMS THAT ARE THE

"NOST ADVARCED IKSYRUMENT OF ITS KIND ACCESSIBLE TO0 1T6 RESEARCH
USERS,® [1] BY REBEARCH STATUS AND BY AGRICULTURAL AND BIOLODGICAL
SCIENCES SUBFIELD (2)

RESEARCH STATUS

TOTAL STATE-OF-THE-ART DTHER
AGRICULTURAL AND BIOLOGICAL

BCIENCES

AGRICULTURAL SCIENCES, 66% 942 96%
T07AL
AGRONORIC SCIENCES 67% 7 96%
ANINAL BCIENCES 9% 873 621
HATURAL REBJURCE NGMT 332 937 431

BIOLOGICAL SCIENCES, TOTAL 352 971 433
ANATORY 702 1002 972
BIOCHENISTRY 491 %1 381
BOTANY 382 941 432
FODD AND RUTRITIDM 591 882 633
N1CROBIOLOGY/IRNUNOLOGY 301 981 402
MOLECULAR/CELLULAR 362 8% 382

BIOLOGY AND GEWETICS

PATHOLOGY 593 992 481
PHARNACOLOSY/TOX1COLOGY 527 7% 451
PHYSIOLOGY/BIOPHYSICS 332 972 437
100LOGY/ENTONOLOGY 721 992 602
BIDLOGY. GENERAL AND 62% 99% 93%

K.E.C.

[13 ALTERRATIVE T0 THIS CLASSIFICATION IS °SYSTEM USED FDR RESEARCH. BUT NORE
ADVANCED INSTRUBENTS ARE AVAILABLE TD USERS WHEM MEEDED".

T2) ALL STATISTICS ARE NATIOMAL ESTIMATES ENCOMPASSING THE 157 LARGEST R & D
URIVERSITIES AND THE 92 LARGEST R & D MEDICAL SCHODLS IN THE NATION. ESTIMATES
ARE AS OF DECEMBER 1983. SAMPLE 35 2848 INSTRUMEMY SYSTEMS.

SDURCE? NATIORAL BCIENCE FDUNDATION




TABLE 23, MEANS OF ACQUIBITION OF IN-USE ACADEMIC RESEARCH INSTRUHEWY SYSTEMS, BY FIELD [1]

ittt ltabe bbb NUMBER AND PERCENT OF IN-USE SYSTENG--=~=-cw=- iaiatads
----------------- KEANS OF ACBUIBITION-w=-w~-r==—ccmem—ew
PUR- PUR-
CHASED LOCALLY CHMABED ---~DONATED---- GOV'Y
T0TAL NEW BUILY  USED NEW USED  SURPLUS OTHER
TOTAL, SELECTYED FIELDS 36351 32409 942 1342 410 317 409 Jaz
100% 89% 3% 4% 1% 1% 1% 1%
FIELD OF RESEARCH
ENGIKEERIKG 6786 5613 379 209 309 126 78 72
1002 83% &% 3% b} 2% 1% 12
AGRICULTURAL SCIENCES 1650 1373 17 39 4 2 3 9
100% 9% 1% ax - - - 1%
BIOLOGICAL SCIENCES, TOTAL 15043 14138 7% 473 a2 36 43 239
1002 94% - k4 - - - 2%
GRADUATE SCHOOLS 6358 59359 40 234 4 13 10 98
100% 941 11 4% - - - 21
MEDICAL SCHOOLS 8685 8179 31 241 17 24 32 162
1001 932 - 3% - - - 21
COMPUTER SCIENCE 875 766 0 36 30 23 0 0
1001 87% - 6% 31 3% - -
ENVIRDNMENTAL SCIENCES aiaa 1736 98 103 26 31 88 19
1002 a3z 5% 3% 12 12 4% 1%
MATERIALS SCIEKRCE 630 619 7 a2 0 o 0 2
100X 13% 1% 3% - - - -
FHYSICAL SCIENCES 8770 7302 366 428 20 98 196 161
1001 B6% 4% 3% - 1% 2% a2z
INTERDISCIPLINARY, N.E.C. 434 440 4 10 0 0 0 0
100% 97% 1% ax - - - -
[13 ALL STATISTICS ARE MATIDNAL ESTIMATES ENCOMPASSING THE 157 LARGEST R & D UNIVERSITIES
AND THE 92 LARGEST R & U MEDICAL SCHOOLS IN THE NATION. FOR PHASE 11 FIELDS (AGRICULTURAL,
BIOLOGICAL AND ERVIRONMENTAL SCIENCES), ESTIMATES ARE AS OF DECEMBER 1983. FOR ALL OTHER
FIELDS, ESTINATES ARE AS OF DECEMBER 1982. SAMPLE IS 7013 INSTRUMENT SYSTEMS.

|
|
’ NOTE? SUBCATEGORY NUMBERS AND PERCENTAGEZ MAY NOT SUN EXACTLY TO TOTAL BECAUSE OF ROUNDING.
' ESTIMATED TOTALS MAY VARY SLIGHTLY SROM TABLE TO TABLE.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 23A. MEANS CF ACQUISITION OF IN-USE ACADEMIC RESEARCH INSTRUHENT SYSTENS, BY PHYSICAL
SCIENCES AND ENGINEERING SURFIELD [13

===---: =-==~-NUMBER AND PERCERT OF IN-USE SYSTENB-=-==-===n==n-
----------------- NEANS OF ACQUISITION-==~--=n=moesmuase
PUR- PUR-
CHASED LOCALLY CHASED ----DONATED---- GOV'Y

TOYAL  NEW  BUILT  USED NEW  USED  BURPLUS OTHER

Cm M Em L m MELeS Se EREER GG NER S ECEt G- GG NN G -

PHYSICAL SCIENCES AND

ENGINEERING

PHYSICAL SCIENCES. TOTAL 877¢ 7302 366 428 20 98 196 161
100% 86% A% 5% - 1% ax 2%

CHEMISTRY 4849 4174 36 326 12 86 108 86
100% 86% { 7% - 2% ai 2%

PHYSICS ARD ASTRONONY 3921 3328 310 102 7 12 87 75
100% 851 8% 3% - - 2% 2%

ENGINEERING, TOTAL 6786 5613 379 209 309 126 78 7¢
100% 831 b2 3 3% 2% i 11

CHEMICAL 673 644 0 18 0 3 0 7
1007 6% - 3% - - - 11

CIvIL 390 359 4 18 2 0 3 3
100% 2% 12 b2 - - 1% 11

ELECTRICAL 1311 1195 73 49 97 36 b 3
100% 79% 5% 3% 6% 2% 4% -

NECHANICAL 1339 1136 141 12 18 20 0 12
100% 851 112 12 11 2% - 1%

SETALLURGICAL/NATERIALS 1092 948 37 23 2 48 0 13
100% 891 3% 2% - 4% - 1%

OTHER, H.E,C. 1781 13 123 88 190 19 19 29
100% T4% 7 5% 11% 12 1% 2%

{1] ALL STATISTICS ARE NATIONAL ESTIMATES ENCONPASSING THE 157 LARGEST R & D UNIVERSITIES IN
THE NATION, ESTIMATES ARE AS OF DECEMEER 1982, SAMFLE 1S 2446 INSTRUMENT SYSTENS.

NOYE?! SUBCATEGORY NUMBERS AND PERCEN(AGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING.
ESTINATED TOYALS MAY VARY SLIGHTLY FROM TARLE YO TABLE.

SOVRCE: NATIONAL SCIENCE FOUNDATION
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TABLE 23B.

AGRICULTURAL AND BIOLOGICAL

SCIERCES

- . - . - ———— - -

AGRICULTURAL SCIENCES,
TOTAL
AGRONONIC SCIENCES

ANINAL SCIENCES

NATURAL RESOURCE NGNY

BIOLOGICAL SCIENCES. TOTAL

ANATOMY

BIOCHENISTRY

BOTANY

FOOD AND NUTRITION

N1CROB10LOGY/INMUNDLOGY

NOLECULAR/CELLULAR

BIOLOGY AND GENETICS

PATHOLOGY

PHARMACOLOGY/TOXICOLDGY

PHYSIOLOGY/BIOPHYSICS

100LOGY/ENTONOLOGY

B OLOGY, GENERAL #ND
N.E.C,

TOTAL

1630
100%

1039
1002

429
100%

181
100%

13043
1002

461
100%

3693
100%

438
1001

389
100%

1246
100%

2720
100%

760
100%

1648
100%

1993
100%

424
1002

1270

BEARS CF ACQUISITION OF IM-USE ACADEHIC REBEARCH INBTRUHENY SYSTEMS. BY AGRICULTURAL
AND B1OLOGICAL SCIENCES SUBFIELD [1)

10
2%

39
2%

11
12

36
2%

13
2

9
12

70
4%

3
12

24

------------------ HEANS OF ACRUISITION--=r=m=mmummmmanm

PUR- PUR-

CHASED LOCALLY CHASED ----DONATED---- GOV'T
NEW  BUILT USED  NEN  USED  SURPLUS
1575 17 39 s 2 5

95% 1 21 - - -
1006 1 19 2 2 0
971 1% 21 - - -
M2 0 8 0 0 0
961 - 21 - - -
157 6 12 2 0 5
87% 3 7% 1% - 2%
14138 7 A73 22 3k a3
94 - 31 - - -
M7 0 3s 0 0 0
901 - 7% - - -
3302 4 110 2 17 0
3% - 3% - - -
a24 0 B 0 0 s
97% - 21 - - 11
367 2 17 0 3 0
4L - 4% - 1% -
1194 2 18 0 12 9
961 - 1 - 1% 1%
2383 2 79 0 0 0
95% - 3 - - -
713 0 22 9 0 0
941 - 3z 1 - -
1564 15 52 0 0 9
93% 1 31 - - 1%
1807 a2 63 ] 4 el
91% 12 31 - - 12
389 6 23 2 0 0
92% 1 51 - - -
1178 18 47 3 0 0
931 12 a1 - - -

1002

42

(13 ALL STATISTICS ARE NATIONAL ESTIMATEC ENCOMPASSING THE 157 LARGEST R & D UNIVERSITIES AND
THE 92 LARGEST R & D MEDICAL SCHOOLS IN TAE NATION. ESTINATES ARE AS OF DECEMBER 1983. SANPLE
15 2848 INSTRUMENT SYSTEMS.

NOTE: SUBCATEGORY NUMBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING.

ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE YO YABLE.

SOURCE: RATIONAL SCIENCE FOUNDATION

ERIC

Aruitoxt provided by Eic:
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TABLE 26. SOURCES OF FUNDS FOR ACBUISITION OF IN-USE ACADEMIC RESEARCH EQUIPNEWT. BY FIELD [1)
[DOLLARS IN MILLIONS]

-------------------------- ACQUISITION COST AND PERCENT OF COBT--=-=-=sm=mmememsemmes —oee
e e = -G OURCE OF FUNDS==mmemmmmcmmmn o eeeee -
----------------------- FEDERAL-====-=-=-===-o=o—eo—eo— UNIV, STATE BUSI-

TOTAL TOTAL NSF  NIH  DOD  DOE NASA USDA OTHER FUNDS GOVY. NESS  OTHER

————— ————- - - —m—e o - .o - - - —— -—— - - - - o - - -

TOTAL, SELECYED FIELDS $1178.0 $640.3 $230.8 $176.5 $103.9 $63.1 $30.8 $5.0 $30.2 $371.5 $61.5 $43.2 961.5
100% 542 202 152 9% 5% 3% - 3% 32% 5% A% 5%

FIELD OF RESEARCH

P e

ENGINEERING ' 218.9 106.4 33.1 2.7 45.8 14.4 2.2 .3 5.8 78,5 13.5 13.1 7.4
100% 49% 16% 11 21l 7% 1% - 3% 361 6% 6% 3%

AGRICULTURAL SCIENCES 3b6.1 7.8 1.7 1.3 0 .3 .3 2.7 1.5 17.8 6.7 1.8 2.1
1002 21y oL a1 - 17 11 7% AL 49% 182 St [} 4

BIOLOGICAL SCIENCES, TOTAL 381.3 198.3 35.3 149.7 2.1 3.5 A 1.9 3.9 131.2 18.6 6.3 26.%
1002 S2x 9% 392 % 11 - - 12 341 5% 2% 7%

GRADUATE SCHOOLS 15%.1 80.6 24.5 48.9 1.0 .7 o4 1.7 3.5 48.2 13.0 4.3 10.0
1002 S2% 16% 312 1% - - 11 a1 312 8i 3% 52

MEDICAL SCHOOLS 225.2 117.9 10.8 100.8 1.2 2.9 0 .2 2.1 83.0 3.3 2.3  16.4
100% 521 5% AL - i1 - - 12 371 2% 1z 7%

COMPUTER SCIENCE 46,9 21.5 10.8 o3 9.1 o3 9 0 1.0 11.5 4.9 7.7 1.2
100% 6% 231 1 19% 1% - - a2i a3y 10% 161 3%

ENVIRONMENTAL SCIENCES 92.3  43.7 16.0 o3 6.6 8.2 5.4 0 8.3 27.5 7.2 8.4 3.3
100% S50% 18% - 71 9% 6% - % 30% 8i 9% A%

NMATERIALS SCIENCE 34,1 28.3 13.5 o7 5.4 3.4 0 0 1.3 6.0 2.6 b N
1002 7Y 40y 2% 16% 102 - - 3% 8% 8i 2% 21

PHYSICAL SCIENCES 351.7 229.1 116.% 19,5 32a.3 33.0 22.3 .1 3.7 92.2 b.6 4.1  20.0
100% 651 33 6% 9% 9% 6% ~ a2i 262 a2i 12 6%

INTERDISCIPLINARY. N.E,C. 16.6 7.0 1.8 1.9 2.4 0 0 0 .9 6.8 1.5 .9 o4
100% a2y 112 112 152 - - - 31 411 9% 6% 21

[1) ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R & D UNIVERSITIES AND THE 92 LARGEST R & D
MEDICA. SCHODLS IN THE NATION. FOR PHASE Il FIELDS (AGRICULTURAL, BIOLOGICAL AND ENVIRONMENTAL SCIENCES): ESTIMATES
ARE AS OF DECEMBER 1983. FOR ALL OTHEx FIELDS., ESTIMATES ARE AS OF DECEMBER 1982. SAMPLE IS 7013 INSTRUMENT SYSTENS.

NOTE: SUBCATEGGRY RUMBERS AND PERCENTAGEZ MAY NOT1 5uM EXACTLY T3 TOTAL BECAUSE OF ROUNDING. ESTIMATED TOTALS MAY VARY
SLIGHTLY FROM TABLE TO TABLE.

} SOURCE : NATIONAL SCIENCE FOUNDATION
| Q
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TABLE 26A. SOURCES OF FUNDS FOR ACQUISITIDN OF 1mM-USE ACADEMIC REBEARCH EGUIPMENT, BY PHYSICAL SCIENCES AND ENGIREERING

SUBFIELD [1]
IDDLLARS IN NILLIONS)

ACGUISITION COST AND PERCENT OF COST

BOURCE OF FUNDS
FEDERAL UNIV. STATE BUSI-

TOTAL TOTAL  NSF MIK DOD DBE  NASA USDA OTHER FUNDS GOVY. NEBS  DTHER

-———

PHYSICAL SCIENCES AND
ENGINEERING

PHYS1CAL SCIENCES, TOTAL $351.9 3229.) $116.1 $19.5 $32.3 33.0 s22.3 $.1  $5.7 s%2.2  sb.6 sb.) $20.0

1002 631 332 61 k24 k2] 2] - 21 261 21 12 [

CHENISTRY 189.9 103.0 66.3  18.) 8.7 3.3 1.1 .1 3.1 b8.4 3.7 3.3 9.3
1001 342 35T 101 31 3% 1 - 21 361 32 a1 3%

PRYSICS AND ASTRONOAY 162.0 126.1 49.9 1.5 234 27.3 213 [ 2.6 23.B .8 4 1006
100X 781 31T 11 141 17 132 - a1 151 - - 72

ENGINEERING. TOTAL 218.Y 106.4 35.) 2.7 43.8  14.4 2.2 o3 3.6 76.5 13.3 13, 7.4
1002 491 161 13 213 71 i1 - 31 352 [} 61 32

CHENICAL 21.7  13.4 3.7 .2 3.4 1.2 2 0 7 3.4 1.0 1.7 .3
100X 621 26% 1 231 61 17 - k14 x 3% 8% 12

CIvViL 12.6 2.4 1.6 0 .1 .4 0 0 .2 7.8 1.3 b 3
100X 201 132 - 17 31 - - ar 2% 102 33 47

ELECTRICAL 47.1  32.8 10.0 1.2 17.% 2.8 2 0 4104 .8 2.3 1.0
1002 703 21% 3 i:22 [ - - 21 211 23 32 23

MECHANICAL 43.9 23.4 7.4 0 123 2.8 . 0 S5 133 1.2 4.9 2.3
100X 311 151 - 271 &% a1 - 11 291 L34 111 31

METALLURGCICAL/NATERIALS 37.4 17.4 7.2 0 2.3 4.7 3 0 2.8 10.0 3.8 2.3 t.9
100X 471 n - [ 23 132 1 - 71 2n 1L 61 3%

OTHER, N.E.C. 34.2  16.9 3.6 1.3 7.7 2.3 - .3 .7 3.8 2.8 1.2 1.5

1002 3 n -9 131 32 11 17 11 392 33 21 k4

[11 ALL BTATISTICS ARE WATIONAL ESTINATES ENCOMPASSING THE 157 LARGEBT R & D UNIVERGITIES IN THE NATION. ESTINATER ARE
AS OF DECEMBER 1982. SAMPLE 1S 2444 INSTRUNENT SYSTEMS.

NOTE' BUBCATLSORY KUMBERS AND PERCENTAGES NAY NOT SUN EXACTLY TO TOTA. BECAUSS OF ROUNDING. ESTINATEQ TOTALE NMAY VARY
SLIGHTLY FRON TABLE TO TABLE.

Q  NATIDNAL SCIENCE FOUNDATION
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TRBLE 253, SCURCES CF FUND3 FOR ACQUISITION LF IN-USE ACADEXIC RESEARCH EQUIPMENT, BY AGRICULTURAL AND B10LOG}CAL

SCIENCES SUBFIELD (11
(DDLLARS IH dILLIONS?

-—- ACQUISITION COST AND PERCENT OF COST

- SOURCE OF FUNDS----
oo mmecmmemmmemsaee CFZDERAL---- -- UNIV. SYATE BUSI-
TOTAL TOTAL NSF NI 5OD  [LOE NASA USDA OTHER FUNOS GOVI. NESS 0T

AGRICULTURAL aND B10LOG; CAL

SCIENCES
AGRICULTURAL SCIENCES. $36.1 $7.8  s1.7 1.3 30 $.3 3.3 32,7  $1.8 $17.8  $5.7 s1.8 s
TOTAL 1002 21 £2 4 4 - 11 12 71 z 9% 181 51
AGRONQMIC SCIENCES 23.7 4.7 @ .0 0 .2 .1 1.5 t.2 1.8 <. tll
1902 0% <X 3% - il - 7L 4 201 211 51
ANINAL SCIENCES g.7 2.0 .2 .3 9 4 [4 .9 .1 4.4 1.1 .5
1002 a3 b3 % - - - 112 i1 512 131 (%9
NATURAL RESOURCE rGRMY 3.8 1.4 o ) 0 ¢ 2 .1 .2 18 ] 2
1001 301 13 - - 1z : L4 4 421 13 S
BIDLOAICFL SCIENCEZ, TOTAL  381.3 192,53 5.2 439.7 2.¢ o~ .3 1.9 S.2 131.2 i8.b 5.3 2
100% 32% k24 39 11 1% - z RL}3 1 21
ANATORY 12.7 6.9 1.3 3.2 0 0 0 0 4 3.6 o4 .2
.00 347 10r 411 - - - - R3S : 14 3 21
SI1OCHENISTRY 82.9 L7 3.2 32.3 ] o3 ol o1 30280 .8 .8
1001 521 10% 1t - - - - 31 1% 1%
BOTANY 11.2 4.0 4.7 .8 0 ol . .2 2 J.1 1.1 .J
1002 4% 22 7l - 134 12 i 22 544 101 5%
FGOC AND “UTRITION 79 1.7 .7 -4 ] ¢ o ol .2 3.3 2.3 4
1001 211 1 X - ~ - 1T % 421 291 6%
AICRGBIDLOGY/ImMUKOLSSY 3.2 13.0 2.” 8.8 o3 . el o3 1.2 4.1 1.0
1001 831 1 9% - - - - EhA 471 ks il
MILECULAR/CELLULAR 746 34.2 3.7 210 ol .1 .1 ) &0 336 2.2 2.0
B10LOGY AKD GENETICS 1002 451 81 361 - - - - X 431 3 k14
PATHOLOGY 2.4 8.0 .3 7.1 0 [4 4 .3 20 2. .8 0
1002 351 21 32 - - - 11 11 b1} 3 -
PHARMACILOGY/TCXICOLCGY 33.5  18.8 1.0 18,8 .7 . 3 .2 1.3 10.5 1.2 o4
1001 6% 3 (234 4 2% - 17 ] il 3 17
PHYSICLOGY/BIOPHYSICS S5¢.8  33.4 S50 27.1 .2 0 0 o1 8 1248 2.5 .8
1<ox 29z 101 481 - - - - 1 21 4 12
1D0LOGY/ZNTONOLEGY 9.3 2.3 HP] 3.6 4 < ¢ Q 0 3.2 .3 3
1002 L 1 kpa 51 - - - - 3 3 R4
B1OLOGY, GZNERAL AND 39.4 19.7 4.0 2.7 .1 2.2 o o4 3 9.7 6.1 .3
N.z.C. 1001 pie} 4 101 321 - Y3 - iz 1z as H-T4 i

(1) ALL STATISTICS ARE NATIONAL ESTIMATZZ INCOMPA35ING "HE 157 LARGEST R & D JNIVERZITIES AND THE 72 LARCEST R ¥ 0
FEDICAL 5CHOOLS IN THE NATION. ESTIMATES 4RE AS 7 DECEMBER 1983, SAKPLE 15 2848 INSTRUNENT 3YSTENS.

NOTE® SUBCATEIORY nUSBERS AND FERCENTAGES mAY NDT 3um EXACTLY 0 TOTAL RECAUSE DF ROUNDING. ESTIMATEC TOTALS NAY VARY
SLIGHTLY ©ROM TABLI TO TABLE.

SGUR%Ei NATIONAL STIENCE EOUNDATION
©

ERIC

Aruitoxt provided by Eic:
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TABLE 27. FIELDS RECEIVING

TOTAL, SELECTED FIELDS

FIELD DF RESEARCH

ENGINEERING

AGRICULTURAL SCIENCES

BIOLOGICAL SCIENCES, TOTAL

GRADUATE SCHOOLS

MEDICAL SCHOOLS

CONPUTER SCIENCE

ENVIRONHENTAL SCIENCES

NATERIALS SCIENCE

PHYSICAL SCIENCES

INTERDISCIPLIIARY, N.E.C.

FURDING SUFFDRY FLR ACGUISITION OF IN-USE RESEARCH EQUIPMENT, BY SNURCE OF FUNBS [1]

-

$1178.1
1002

2186.9
191

36.1
R}

3e1.3
321

136.1
132

a23s.z
194

46.9
4%

92.3
81

34.1
k4

331.9
30%

16.6
il

{DOLLARS IN MILLIONS}

- e T e ARt A E e e - = ——

- it . e - ———

$640.3 $230.8 $176.5 $103.9

1007 1002
106.4 35,1}
7 152
7.8 1.7
1% 12
198.3  35.3
31 151
80.6 24.%
131 117
117.9  10.8
8% 51
21.5 10.8
3L Si
43.7 16.%
7% 7%
24.3  13.3
4% b1
22%9.1 116.1
361 302
7.0 t.8
1 i1

1002

2.7
2%

1.3
1%

149.7
851

48.9
281

100.8
37%

19.3
112

1.9
i1

FEDERAL

DOD DOE
$63.¢
1002 100%
45.8 14.4
447 a3
0 .3
2.1 3.3
a1 5%
1.0 .7
1% 1%
1.2 2.9
1% b}
9.1 .3
9% -
6.6 8.2
5% 131
5.4 3.4
3% 31
32.3  33.0
31% 321
2.4 0
2% -

$30.8
1002

.1
ax

0

UNIV.

STATE

OTHER FUNDE GOVT.

i

$30.2 $371.5 $61.5

1001

5.8
191
1.5
51
3.3

182

3.5
111

2.1
7

1.0
3%

8.3
asi

1.3
A%

3.7
19%

.9
31

100%

78.5
211

17.8
51

131.2
3I5%

48.2
132

83.0
221

11.5
k1)

27.3
71

5.0
2%

92.2
as%

5.8
a1

100%

13.5
eai

6.7
1%

18.6
30%

13.0
r3%4

5.3
9%

4.9
8%

7.2
2%

2.6
A%

6.6
112

1.5
2%

[1] ALL STATISTICS ARE MATIONAL ESTINATES ENCOMPASSING THE 137 LARGEST R & D UNIVERSITIES AND THE %2 LARGEST R & D
MEDICAL SCHOOLS IN ThE MATION. FOR FPHASE J1 FIELDS (AGRICULTURAL, BIOLDGICAL AKD ENVIRONNENTAL SCIENCES): EBTIRATES
ARE AS OF DECEMBER 1983. FOR ALL OTHER FIELDS, ESTIMATES ARE AS OF DECEMBER 1982. SAHPLE 1S5 7013 INSTRUNMENT SYBTEMS,

NDTE: SUBCATECORY NUMBERS AND PERCENTAGES MAY NOY SUN EXACTLY TD TOTAL BECAUSE OF BOUNDING.

SLIGHTLY FROM TABLE TO YABLE
SOURCE: NATIONAL SCIENCE FOU

ERIC

Aruitoxt provided by Eic:
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EBTIAATED TOTAL

- s i 1 T 5 e vt e o i ot 8 0 o

Bus1-
NESS  OTHER
$43.2 $51.5
100 100%
13.1 7.4
30% 12%
1.8 2.1
41 3%
6.3 26.3
15% 43%
4.3 10.0
10% 16%
2.3 16.4
oL a7t
7.7 1.2
iy 2%
8.4 3.3
i b1
o4 .
13 1%
4.1 20.0
10% 322
9 .4
a1 1%
HAY VARY




TABLE 2B. ACQUISITION COST OF IN-USE ACADEMIC RESEARCH EQUIPMENT, BY SDYRCE OF FUNDS AND tY CONTKuL uf
INSTITUTION AND SYSTEM PURCHASE PRICE [1)

[DOLLARS IN MILLIONS)

----------------------- FEDERAL----=--=--===----=-==——= NIV, STATE BUSI-
TOTAL TOTAL NSF NIH  DOD  DOE NASA USUA  OTHER FUNDS GOVT. NESS  OTHER

- - - - - P - —— —— - - — - ————— _—————- -

TOTAL, JELECTED F1ELDS  #1178.0 $640.3 $230.8 $176.5 $103.9 $63.1 $30.8 5.0 $30.2 $371.5 ¢61.5 ¢43.2 $b61.5
1002 1002 $00X 100X 100X  3100% 100X 100X  1GOX 100X 100X 100X 100X

INSTITUTION CONTROL

PRIVATE 429.9 268.3 102.8 74.7 33.) 153.2  12.8 -3 9.4 109.9 1.3 24.7 25.7
381 422 432 321 J1% 24Y 42% 6L 34 30X 2L I7% 421
PUBLIC 748.1 372.0 126.0 101.8 50.B 47.9 17.7 4.8 20.8 261.7 60.1 18.5 35.9

64% 382 35% 8% 491 76% b1: 942 69% 70% 98% 431 582

SYSTEN PURCHASE PRICE

- ——————— - ———————— - ————

$10,000-%$24,997 324.9 176.7 43.% B2.s 21.3 14.2 4.9 2.8 7.3 1077 2L R.6 16.8
28% 28% 192 A7% 21% 22% 162 36% 24% 281 33% 203 27%
$23,000-974,999 372.6 194.2 68B.9 33.2 37.4 13.1 8.6 1.8 9.3 126.2 20.3 13.9 18.0
J2% 30% oY 30% 361 24% a28% 36% 3% JAx 33x 32 29%
$73,000-%1,000.,000 480.5 269.4 118.4 10.7 43.0 33.8 17.3 A 13.6 142.6 21.0 20.7 24.7
412 421 312 23% 431 S4% 36% 8% 431 381 342 48% 43%

[1) ALL STAT]STICS ARE NATIORAL ESTIMATES ERCOMPASSING THE 1357 LARGEST R & D UNIVERSITIES AND THE 92 LARGEST R & D
NEDICAL 3CHODLS IR THE NATION. FOR PHASE 11 FIELDS (AGRICULTURAL, BIOLDGICAL AND ENVIRONMENTAL SCIENCES) ESTINATES
ARE AS Or DECEWMBER 1983. FOR ALL OTHEK FiELDS, ESTIMATLS ARE AS OF DECEMBER 1982. SAMPLE 15 7013 {NSTRURENT SYSTEMS.

NOTE! SUBCAIELORY NUMEERS AND PERCENTAGES mAY ROT SUK EXACTLY TD TOTAL BECAUSE OF ROUNDING. EGTINATED TOTALS MAY VARY
SLIGHTLY FRONM TABLE TO TALLE.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 29, FEDERAL INVOLVEMENT IN FUNDING OF IN-USE ACADEMIC RESEARCH

INSTRUMENY SYSTYEMS, BY FIELD {13

----------- PERCENT OF BYSTENG=--w-mm-=n=
~FEDERAL FUNDING INVDLVEMENT-

NO PARTIAL 100%
T0TAL FUNDING  FUNDING  FUNDING

- - .- ———— - * - ———

YOTAL, SELECTED FIELDS 100% 38X 18% 447
FIELD OF RESEARCH
ENGINEERING 100% A43% 20% 37%
AGRICULTURAL SCIENCES 100% 72% 10% 182
BIOLOGICAL SCIENCES, YOTAL 100% 40% 1ax 49%
GRADUATE SCHOOLS 100% 41% 142 432
MEDICAL SCHOOLS 1002 391 10% S1%
COMPUTER SCIENCE 100% A2% 29% 29%
ENVIRONMENTAL SCIENCES 100% 43% 18% 382
MATERIALS SCIENCE 100% 132 321 351
PHYSICAL SCIENCES 100% 24% a7y 49%
INTERDISCIPLINARY, N.E.C. 100% S0% an a3
[1) ALL STATISTICS ARE NATIONAL ESTIMATES ENCOAPASSING THE 157 LARGESTY
R & D UNIVERSITIES AND THE 92 LARGEST R & D MEDICAL SCHOOLS IN THE NATION.
FOR PHASE 11 FIELDS (AGRICULTURAL., BIOLOGICAL AND ENVIRONMENTAL SCIENCES),
ESTINATES ARE AS OF DECEMBER 1783. FOR ALL OTHER F1:LDB, ESTIMATES ARE AS *

OF DECEMBER 19B2. SAMPLE IS 7013 INSTRUMENT SYSTEMS,
NOTE: SUBCATEGORY PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE OF RDUNDING.
SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 29A.  FEDERAL INVOLVENENT IN FUNDING OF IN-USE ACADEMIC RESEARCH
INSTRUMENT SYSTEMS, BY PHYSICAL SCIENCES AND ENGINEERING
SUBFIELD 1)

-emwe=-==--PERCENT 0" FYSTENS
-FEDERAL FUNDING INVOLVENENT-

TOTAL
PHYSICAL SCI1ENCES AND
ENGINEERING
PHYSICAL SCIENCES, TOTAL 100 .
CHEM]ISTRY 100%
PHYSICS AND ASTRONONY 1002
ENGINEERING, TOTAL 100%
CHEMICAL 100%
ClviL 100%
ELECTRICAL 100%
NECHAR]ICAL 100%
NETALLURGICAL/MATERIALS 100%
OTHER,» N.E.C. 1002

NO
FUNDING

241
35%
12%
A3%
kLY
73%
19%
341
43%

69%

PARTIAL
FUNDING

a7i
32
21%
20%
azai
20%
18%
22%
332

102

- g -

1004
FUNDING

a0y
34
671
37
431

7%
631
3y
241
20%

{1} ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST
R & D UNIVERSITIES IN THE NATIDN. ESTIMATES ARE AS OF DECEMBER 1982. SAMPLE

1S 2446 INSTRUMENT 5YSTENS.

NOTE: SUKCATEGORY PERCENTAGES NAY NDT SUM EXACTLY TD TOTAL BECAUSE OF ROUNDING.

SOURCE: NATIONAL SCIENCE FOUNDATIDN

ERIC

Aruitoxt provided by Eic:

Ty EEEE——.S,




TABLE 298, FEDERAL INVOLVENENY IN FUND1r OF IN-USE ACADEMIC RESEARCH
INSTRUHENT SYSTERS, BY AGRICULTURAL AND BIDLOGICAL SCIEWCES
SUBFIELD (1)
----------- PERCENT OF SYSTENG=~===nm===n~
~FEDERAL FUNDING INVOLVEMENT -
ND PARTIAL 1001
TOTAL FUNDING  FUNDING  FUNDING

- ———- -——————— EL T T PN - ———-

AGRICULTURAL AND BIOLOGICAL

SCIENCES
AGRICUL TURAL SCIENCES., 100% 72% 102 18%
TOTAL
AGRONONIC SCIENCES 100% 3o 91 16%
ARIMAL SCIENCES 100% 68% 11% 20%
NATURAL RESOURCE #HGHTY 190% 63% 11% 267
BIOLOGICAL SCIENCES, TOTAL 100% 9% 12% 497
ANATONY 100% 437 10% 473
BIOCHEMISTRY 100% a8y 131 59%
BOTANY 100% 341 15¢ St
FOOD AND NUTRITION 100% 70" 9% a1y
NICROBIDLOGY/INNUNOLOGY 100% 49% 15% 361
NOLECULAR/CELLULAR 100% ASY 9% 467
BIOLOGY ARD GENETYICS
PATHOLOGY 100% SAL 7% 39%
PHARMACOL{.GY/TDX1COLOGY 100% 41% a1 31
PHYS10LOGY/RIOPHYSICS 100% 3oL 143 S51%
100LOGY/ENTONOLOGY 100% 43% 1uz A7
B;O;OgY. GENERAL AND 100% 421 15 431

{13 ALL STATISTICS ARE MATIONAL ESTIMATES ENCONPASSING THE 157 LARGESY

R & D UNIVERSITIES AND THE 92 LARGEST R % D MEDICAL SCHDOLS IN THE NATION.
ESTINATES ARE AS OF DECENBER 1983. SAMPLE 1S5 2848 INSTRUMENT SYSTEHS,

NOTE: SUBRCATEGORY PERCENTAGES MAY NDT SUN EXACTLY TO TUTAL BECAUSE OF RDUNDING.

SOURCE: RATIONAL SCIEMCE FOUNDATION
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TABLE 30. RECENT FEDERAL IHVOLVENENT IN FUNDINS GF IN-USE ACADENIC RESEARCH
TNRBTRUNERT SYSTENS, IV YEAR AND BY FIELD {11

FERCENT OF SYBTENS ACSUIRED PARTLY
OR ENTIRELY WITH FEDERAL FUNDB [2)

v

YEAR OF PURCHASE
1983 1982 1981 1930 1979 1978 1977 1976 1975 1974

TOTAL, BELECTED FIELDS 432 I9% 63X GAX 62T 3% 42X 43X 62X 63X

FIELD OF RESEARCH

ERGIMEERING -  53% &6%% 3B 3% J0X 5H0% AR 20% 39X
AGRICULTURAL SCIENCES a3% 26% =X 39X I ITX 4% 23T 30X *

BICLOGICAL SCIERCES, TOTAL 49X 3IX 39X 671 45% 63% GBY 402 60X 70%

GRADUATE SCHOOLS J6T B2 S6X 63X UL LIX I 6D SYL 64X

#EDICAL SCHOOLS 37% SIX 621 71X 45% 4% 43% SEX 613 73R
COXPUTER BCIENCE = 43% 482 302 * * * * * *
ERVIRONNENTAL BCIENCES 36X 477 63% 35X 37T LAR 46X 57X * *
RAATERIALS SCIENCE - * * * * * # ] s )
PRYSICAL BCIENCES = 4% 68Y B3X 70X B3X 77X BAY 91X 45X
INTERDISCIPLINARY, K.E.C. * ¢ * ] ] * * ] ] ]

* INBUFFICIENT SAMPLE! NUNBER OF SYBTEMB 18 UNDER 20.

{13 ALL STATISTICB ARE NATIOHAL EGTIMATES ENCOMPASBING THE 137 LARGEST R & D
UNIVERBITIES A%D THE 92 LARGEST R & D MEDICAL SCHOOLS IN THE MATION. FOR PHASE
11 FIELDB {AGRICULTURAL, DIOLOGICAL AND ENVIRONMENTAL SCIE-CEB)s ESTIMATES ARE
A8 OF DECEWBER 1983, FDR ALL GTHER FIELDS, ERTIMATES ARE AB OF DECEWBER 1982,
SAMPLE I8 5143 INBTRUMENT SYSTENS.

[2) 1983 FIGURES BABED ON PHABE !1 F1ELDB ONLY,

SOURCE! NATIONAL BCIENCE FGUXDATION
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TABLE 31, LOCATIDON OF IN-USE ACADEMIC RESEARCH INSTRUNENT SYSTEMS, BY FIELD (1)

TOTAL, SELECTED FIELDS

FIELD DF RESEARCH

ERGINEERING

AGRICULTURAL SC]ENCES

BIOLOGICAL SCIENCES, TOTAL

GRADUATE SCHOOLS

MEDICAL SCHOOLS

COMPUTER SCIENCE

RATERIALS SCIENCE

ENVIRONMENTAL SCIENCES

PHYSICAL SCIENCES

INTERDISCIPLINARY, N.E.C.

=== rtemome ceeoo-=~NUNBER AND PERCENT OF SYSTENS-wme==mscomanmmes

---------------------- LOCATION=- = vmmmemmm
LAB OF  NAT'L OR HONDEPART- DEPARTNENT
INDIVIDUAL REGIONAL  NENTAL  MANAGED

TOTAL P.1. LAB FACILITY CONMMON LAB
36212 21390 484 2340 11466
100% 59% 1% &% 321
8777 3412 56 430 2873
100% 50% 12 6% 392
1631 1037 12 61 S04
100% 64% 12 A% 312
17015 9739 108 483 4641
1002 65% 1% 3% 31z
6353 4168 62 223 1871
100% 66% 1% L)) 291
B663 5571 46 260 2770
100% 64% 12 3% 32%
878 170 2 122 373
100% 19% - 14% 63%
642 121 37 309 176
1002 19y &% 48% 27%
2083 1080 36 280 380
1002 52% 3% 13% a8%
B731 3708 196 546 2118
100% 635% 2% 6% 241
454 124 17 109 203
100% 27% A% L) 451

—

OTHER
SHARED
ACCESS

332
12

203

88
1}

163
2%

£13 ALL STATISTICS ARE NATIDNAL ESTIMATES ENCOMPASSING THE 157 LARGESYT R & D UNIVERSITIES
AND THE 92 LARGEST R & D NEDICAL SCHOOLS IN THE NATIOM, FOR PHASE 11 FIELDS (AGRICULTURAL,
BIOLOGICAL AND ENVIRONMENTAL SCIENCES), ESTIMATES ARE AS OF DECEMBER 1983. FOR ALL OTHER
FIELDS, ESTIMATES ARZ A5 OF DECEMBER 1982, SANPLE 15 7013 INSTRUNENT SYSTENS.

NOTE: SUBCATEGORY NUNBERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL BFCAUSE OF ROUNDING.
ESTINATED TOTALS MAY VARY SLIGHTLY FROM YABLE TO TABLE,

SOURCE! NATIONAL SCIENCE FOUNDATION
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TABLE 31A. LOCATION OF IN-USE ACADENIC KESEARCH INSTRUMENT SYSTEWS, BY P¥ ¢1CAL SCIENCES AND
ENGINEERING SURFIELD *1)

==-=-= --.=------—NUNBER AND PERCENT OF SYSTENS
~mmmtmmee e mcm e e OCATION

TOTAL
PHYSICAL SCIENCES AND
ENGINEERING

PHYSICAL SCIENCES, TOTAL 873:
100%

CHENISTRY 4848
100%

PHYSICS AND ASTRONOMY 3883
100%

ENGINEERING, TOTAL 8777
100%

CHEMICAL 673
100%

CIviL 395
1002

ELECTRICAL 1304
100%

BECHANICAL 134]
100%

METALLURGICAL/MATERIALS iges
100%

DTHER, N.E.C. 1776
100%

SQURCE: NATIDONAL SCIENCE FOUNDATION

ERIC
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LAB OF
INDIVIDUAL
Pl]'

1017
68%

386
343

600
oo%
523
291

NAT’L OR NONDEPART- DEFARTMENT

REGIONAL
LAB

196
2%

92
2%

104
3%

96
1%

28
21

11
1%

13
1%

2

17y

B-94

MENTAL

MANAGED

FACILITY CONNON LAB

e Em RS me s e mm e E e e A Tm s il R me e e A e TR w4 e e e o

544
6%

201
A%

343
9%

430
6%

1
2z

0

141
9%

132
10%

8}
7%

64
A%

2118
2

1476
302

642
174

2673
39%

1354
22z

201
3L

298
201

585
445,

333
3%

1106
b2x

- -

- o -

- o oy o s - ——

SHARED

163
21

62
1%

101
3%

203

£1) ALL STATISTICS ARE NATIONAL ESTIMATZIZ ENCONFASSING THE 1%7 LARGEST R & D UNIVERSITIES N
THE NATION, ESTIMATES ARE AS OF DECEMRER 1982. SAMFLE 15 2446 INSTRUNENT SYSTEMS.

NDTE? SUBCATEGDRY NUMBERS AND PERCENTAGES MAY NOT Sum EXACTLY TO TOTAL BECAUSE OF ROUNDING.
ESTIMATED TOTALS MAY VARY SLIGHTLY SROM TABLE TO TABLE.




TABLE 318. LOCATION OF IN-USE ACADEHIC RESEARCH INSTRUMENTY SYSTEMS, BY AGRICULTURAL AND
BIOLOGICAL SCIENCES SURFIELD {13

------------------- NUMBER AND PERCENT OF BYSBTENS-=-==-=v-m=v=mc===
----------------------- LOCATION=~=~==memm o

LAB OF  NAT'L DR NONDEPART- DEPARTMENT  OTHER

INDIVIDUAL REGIONAL  NERTAL  MAMAGED SHARED

TOTAL P.1. "AB FACILITY COMMON LAB  ACCES
AGRICULTURAL AND BIDLOGICAL
SCIENCES
AGRICULTURAL SCIENCES, 1631 1037 12 b1 304 18
TOTAL 1002 641 12 A% 312 1
AGRONONIC SCIENCES 1029 712 9 30 262 16
1002 69% 11 3% 231 ax
ANINAL SCIENCES 420 255 2 13 149 0
100% 61% - k1 Jb6% -
NATURAL RESOURCE MGMT 181 69 2 ﬁb 92 a
1002 i) 11 9L 31 1%
BIOLOGICAL SCIENCES. TOTAL 15016 9739 108 483 45641 43
100% 651 1% k)4 312 -
ANATORY 461 231 1 28 201 0
100% 301 - 62 442 -
BIOCHENISTRY 3683 2586 34 76 1007 0
100% 70% 12 2L a7 -
BOTANY 437 243 28 16 148 3
1002 61 61 A% J4% 12
FOOD AND NUTRITION 380 193 0 0 182 2
1002 S1% - - 481 12
NICROBIOLOGY/IMNUNDLOGY 1249 648 6 61 327 3
100% sax 1% 5% A2% -
NGLe CULAR/CELLULAR erz7 1855 6 71 789 6
BIOLOGY AND GENETICS 100% 681 - 3% a9 -
PATHOLOGY 760 452 0 13 287 8
1002 391 - ax 38% 12
PHARMACOLOGY/TBX1COLOGY 1645 1145 3 39 438 0
1007 70% - 4% 271 -
PHYSIOLOGY/BIOFHYSICS 1983 1407 17 a7 491 11
100% 1% 11 3L asi 12
100LOGY/ENTONOLDGY 422 103 0 2 117 0
100% 72% - - 281 -
BIOLOGY, GENERAL AND 1269 694 12 10} 433 9
N.E.C. 100% Suk 1% 81 6% 12

{1 ALL STATICICS ARE NATIONAL ESTINMATES ENCDMPASSING THE 157 LARGEST R & D UNIVERSITIES AND
THE 92 LARGEST R & D MEDICAL SCHOOLS IN THE NATION. ESTINATES ARE AS OF DECENBER 1983. SANPLE
1S 2848 INSTRUMENY SYSTENS,

NOTE: SUBCATEGORY KUMBERS AND PERCENTAGES MAY NOT 5uM EXACTLY YO TOTAL BECAUSE OF ROUNDING.
ESTINATED TOTALS MAY VARY SLIGHTLY FROM TARLE TO TABLE.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 32, PERCENT OF IN-USE ACADEMIC RESEARCH INSTRUMENT SYSTEMS LOCATED IN
SHARED-ACCESS FACILITIES, BY RESEARCH STATUS AND BY FIELD (1)

PERCENT OF SYBYEMS IN
SHARED-ACCESS FACILITIES
-------- RESEARCH STATUS-~=-=w--
STATE-OF-THE-  DTHER SYSTENS

T07AL ARY SYSTEMS  IN RESEARCH USE
TOTAL. SELECYED FIELDS a1% 38% 421
FIELD OF RESEARCH
ENGINEERING S0% 50% 491
AGRICULTURAL SCIENCES 362 31% o8y
BIOLOGICAL SCIENCES, TOTAL 351 32% 6%
GRADUATE SCHOOLS 341 a9 6%
MEDICAL SCHOOLS 36% 351 6%
COMPUTER SCIENCE 811 3% 832
ENVIRONNENTAL SCIENCES 487 461 491
MATERIALS SCIENCE 811 73% 83%
PHYSICAL SCIENCES 351 27y 37%
INTERDISCIFLINARY, N.E.C. 731 BaY 68%

(1) ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R & D
UNIVERSITIES AND THE Y2 LARGEST R & D NEDICAL SCHDOOLS IN THE NATION. FOR PHASE
11 FIELDS {AGRICULTURAL, BIOLOGICAL AND ENVIRONMENTAL SCIENCES). ESTINATES ARE
AS OF DECEMBEK 1983. FOR ALL OTHER FIELDS, EBTIMATES ARE AS OF DECENBER 1982.
SANPLE 1S 7013 INSTRUNMENY SYSTEMS.

SOURCE: NATIONAL SCIENCE FOUNDATYION
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TABLE 32A. PERCENT OF IN-USE ACADEMIC RESEARCH JNSTRUMENT SYSTEMS LOCATED
IR SHARED-ACCESS FACILITIES. BY RESEARCH STATUS AND BY PHYSINAL
SCIENCES AND ENGINEERING SUBFIELD [13]

PERCENT OF SYSTENS IM

SHARED-ACCESS FACILITIES
-------- RESEARCH STATUS~------~
STATE-OF-THE-  OTHER SYSTEMS

TOTAL ART BYSTENB  IN RESEARCH USE

PHYSICAL SCIENCES AND

ENGINEERING

PHYSICAL SCIENCES, TOTAL 35% 27y 7L
CHERISTRY 381 i 39%
PHYSICS AND ASTRONOMY 311 221 33%
ENGINEERING: 10TAL 501 50% 49%
CHEMICAL 261 29% 252
CIvIL 33 451 351
ELECTRICAL 32y 241 3L
NECHAMICAL ob% ALy 621
NETALLURGICAL/MATERIALS 4351 34 A7
DTHER, N.E.C. Ti1 86% b4%

{13 ALL STATISTICS ARE NATIONAL ESTIMATES ENCONPASSING THE 157 LARGEST R & D
UNIVERSITIES IN THE NATION., ESTIMATES ARE AS OF DECEMBER 1982. SAMPLE IS 2446
INSTRUBENT SYSTEMS,

SOURCE: NATIDNAL SCIENCE FOUNDATION
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TABLE 32B, PERCENT OF IN-USE ACADENIC KESEARCH INSTRUMENT SYSTEMS LOCATED IN
SHARED--ACCESS FACILITIES: BY RESEARCH STATUS AND BY AGRICULTURAL
AND BIDLGGICAL SCIENCES SUBFUELD [11

PERCENT OF SYSTEMS IN
SHARED-ACCESS FACILITIES
~~<e-~=~RESEARCH STATUE-~-~===-
STATE-OF-THF -  OTHER BYSTENB

TOTAL ART SYSTEM8  IN REBEARCH USE
AGRICULTURAL AND BIOLOGICAL
SCIENCES
AGRICULTURAL SCIENCES, 362 31% 38%
TOTAL

AGRONONIC SCIENCES 31% a8y 32%
ANINAL SCIENCES 39% 332 41%
NATURAL RESOURCE MGMT 62% 37% 63%
BIOLDGICAL SCIENCES.: TOTAL ki) 32% 35%
ANATONY 30% 43% 33%
BIOCHEMISTRY 30% 26% 31%
BOTANY 441 241 S1%
FOOD AND NUTRITION 49% 93% 48%
MICROBIOLOGY/1MMUNOLODGY 48% 332 A7%
MOLECULAR/CELLULAR Jax 327 321

310LOGY AND GENETICS
PATHOLOGY 41% 342 421
PHARMACOLOGY/TOX]1COL 0GY 30% 3ai 30%
PHYSIOLOGY/BIOFHYSICS 29 30% 2%
100LOGY/ENTONOLOGY 28% aby 29%
BIOLOGY, GENERAL AMD 4% 32% A45%

N.E.C.
[1) ALL STATISTICS ARE WATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R & D
UNIVERSITIES AND THE 92 LARGEST R % D MEDICAL SCHOOLS IN THE NATION. ESTINATES
ARE AS OF DECENBER J983. SAMPLE 15 2848 INSTRUMENT SYSTENS.

SOURCE: NATIORAL SCIENCE FOUNDATION
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TABLE 33. PERCENT OF IN-USE ACADEMIC RESFARCH INSTRUMENT SYSTEM3 LOCATED IN
SHARED~ACCESS FACILITIES, BY SYSTEM PURCHASE PRICE AND BY FIELD (11}

PERCENT OF SYSTEME IN SHAREO-ACCESS FACILITIES

|

|

; $10,000~ $25,000~ $73,000-
l TOTAL $24,999 $74,999 $1,000,000

TOTAL, SELECTED FIELDS 41% 36% 44 60%
FIELD OF RESEARCH
ERGINEERING S0% 48% 50% 39%
AGRICULTURAL SCIENCES 361 37 341 J4%
BIOLOGICAL SCIEKCES, TOTAL 35% 31% 40% 63%
GRADUATE SCHOOLS 34% 31% 3ex 70%
BEDICAL SCHOOLS 36% 32% 41% 60%
COMPUTER SCIENCE BiX 871 681 90%
ENVIRONMENTAL SCIENCES 48% 421 542 53%
MATERIALS SCIENCE BiY 8OY 82 82%
PHYSICAL SCIENCES 35% 27 gy J4%
INTERD"SCIPLINARY, N.E.C. 73% 661 80Y 94%

[1) ALL STATISTICS ARE NATIONAL ESTIHATET SNCOMPASSING THE 157 LARGEST R & D
UNIVERSITIES AND THE 92 LARGEST R & D MED: . AL SCHOOLS IN THE NATION. FOR PHASE
11 FIELDS (AGRICULTURAL, BIOLOGICAL AND ENVIRONMENTAL SCIENCEB). ESTIMATES ARF
AS OF DECEMBER 1983. FOR ALL OTHER FIELDS, ESTIMATES ARE AS OF DECE4BER 1982,
SANPLE 15 703 INBTRUMENT SYSTENS,

SOURCE! NATIONAL SCIENCE FOUNDATIDN
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TABLE 33A.

PERCENT OF IN-USE ACADEMIC KESEARCH INSTRUMENT SYSTEMS LOCATED IN
SHARED~ACCESS FACILITIES. RY SYSTEM PURCHASE PRICE AND By PHYSICAL
SCIENCES AND ENGINEERING SUBFIELD {1}

PERCENT 0F SYSTEMS IN SHARED-ACCESS FACILITIES

- Y e B gn A e e S e Y e A ot oty S e 8

------ SYSTEM PURCHASE PRICE-------
$10,000- $23, 000~ $75.000~
TOTAL $24,999 $74,999 41,000,000

———— - ——e - - - - - - D e

PHYSICAL SCIENCES AND
ENGINEERING

- - e

PHYSICAL SCIENCES, TOTAL 35% 27% 38% 54

CHENISTRY R]:yA 9% 40% 66%
PHYSICE AND ASTRONOMY 31% 24% J6% 8%
ENGINEERING, TOTAL 50% 48% 50% 59%
CHEMICAL ab% )4 a3 33%
CIVIL 53% 50% 56% 61%
ELECTRICAL Jax 29% 31% 32%
MECHANICAL 36% 567 60% 46%
NETALLURGICAL /MATERIALS A% 37% 481 74%
OTHER, N.E.C. 71% 692 73% 73%
(1) ALL STATIBTICE ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R & D
UNIVERSITIES IN THE NATION, ESTIMATES ARE AS OF DECEMBER 1982. SANPLE IS 2446
INSTRUNMENT SYSTENS.

SOURCE: NATIONAL SCIENCE FODUNDATIOR
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TABLE 338, PERCENT DF IN-USE ACADEMIC RESEARCH INSTRUNMENT SYSTEMS LOCATED
IN SHARED-ACCESS FACILITIES, BY SYSTEN PURCHABE PRICE AWD BY
AGRICULTJRAL AND BIOLOGICAL SCIENCES SUBFIELD (1)

PERCENT OF SYSTENS IN SHARED-ACCESS FACILITIES

- - Rt e s e Se T O oo om0 O

------ SYSTEM PURCHASE PRICE------~
$10,000- $23,000~ $73,000-

TOTAL $24.999 $74, 999 $1,000,000
AGRICULTURAL AND BIDLOGICAL
SCIENCES
AGRICULTURAL SCIENCES. 362 37% 34% 542
TOTAL
AGRONONIC SCIENCES 31 30% 30% 532
ANINAL SCIENCES 39% 39% 391 331
NATURAL RESOURCE MGNT 2% 871 432 b4%
BIOLOGICAL SCIENCES. TOTAL 35% 1% 40% 63%
ANATONY 50% 38Y 63% 72%
BIOCHEMI STRY 30% a9% 31 451
BOTARY 43% 50% 42l 1002
FOOD AND NUTRITION 497% S1% A3% 37%
KICRULBIOLOGY/ INNUNOLDGY 48% 43% S7% b1%
NOLECULAR/CELLULAR 3z 27% 35% 75%
BIOLOGY AND GENETICS
PATHOLOGY 412 4% 64% 67%
SHARNACOLOGY/TOX] COLOGY 30% 30% e9% 41%
PHYSIOLOGY/BIOFKYSICS 29% 27% 314 Ab%
I00LOGY/ENTOMCLEGY 8% i 3B% 53%
BIOLOGY. GEMERAL AND 45% 3B 521 B7%

N.E.C.
[1) ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R &k D
UNIVERSITIES AND THE 92 LARGEST R & D MEDICAL SCHDOLS IN THE NATION. ESTIMATES
ARE AS OF DECENBER 19B3. SANPLE IS 2B4B INSTRUMENT SYSTENS.

SOURCE: NATIONAL SCIENCE FOUNDATION




|
|

ERIC

Aruitoxt provided by Eic:

TABLE 34. PERCENT OF IN-USE ACADENMIL RESEARCH INSTRUMENY SYSTEMS LOCATED IN
SHARED-ACCESS FACILIYIES, BY SYSTEM AGE AND BY FIELD (1)

PERCENY OF SYSTEMS IN SHARED-ACCESS FACILITIES

- A S o s = - -

OVER 10

TOTAL 1-5 YEARS 6-10 YEARS YEARS
VYOTAL, SELECYED FIELDS 41% 8% 41% 481

FIELD OF RESEARCH

ENGINEERING 50% al) 51% 73%
AGRICULTURAL SCIENCES 362 k114 36% 32%
BIOLOGICAL SCIENCES, TOTAL i3 313 351 A2%
(RADUATE SCHOOLS J4% 30% 37% A%
HEDICAL SCHOOLS 362 33 34% A4%
COMPUTER SCIENCE 81 80% 87% 100%
ENVIRONMENTAL SCIENCES 48% 51 481 40%
MATERIALS SCIENCE BiY 75% £8% 90%
PHYSICAL SCIENCES 35 31 401 37
INTERDISCIPLINARY, N.E.C. 73% 67% 78% 731

+11 ALL STATISTICS ARE NATIONAL ESTIMATEZ ENCOMPASSING THE 1357 LARGEST R & D
UNIYERSITIES AND THE 92 LARGEST R & D MEDICAL SCHOOLS IN THE NATION., FOR PHASE
11 FIELDS (AGRICULTRAL, BIDLOGICA! AND ENVIRONMENTAL SCIENCES)» ESTIMATES ARE
AS OF DECEPMBER 1983. FOR ALL OTHER FIELDS, ESTIMATES ARE AS OF DECEMBER 1982,
SANPLE 15 7013 INSTRUNENTY SYSTEMS.

{2) FOR FHASE 11 FIELDS, AGE INTERVALS ARE 1-J YEARS (1979-B3); 6-10 YEARS
{(1974-78); OVER 10 YEARS (1973 OR BEFOR'). FOR PHASE 1 FIELDS INTERVALS ARE
1-3 YEARS (1978-82); 6-10 YEARS (1973-77); OVER 10 YEARS (1972 OR BEFORE).

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 34A. PERCENT OF IN-USE ACADEMIC RESEARCH INSTRUMENT SYSTEMS LOCATED IN
SHARED-ACCESS FACILITIES, BY SYSTEM AGE A%0 BY PHYSICAL SCIENCES
AND ENGINEERING SUBFIELD {11}

PERCENT OF SYSTENS IN SHARED-ACCESS FACILITIES

et o e e s e e MPan s e e Shan e e e g - - -

SYSTEM AGE (FRON YR DF PURCHASE)[2)

- 4 v S - S =

OVER 10
TOTAL 1-5 YEARS 6-10 YEARS YEARS
PHYSICAL SCIENCES AND
ERGINEERING
PHYSICAL SCIENCES, TOTAL R} 314 40% 37%
CHEN]ISTRY 38% 36% 43% 367
PHYSICS AND ASTRONOMY 31% 248% 35% 37%
ENGINEERING, TOTAL 50% 41% 35% 731
CHENICAL as% 8% 19% 251
ClviL 33 30% 547 37%
ELECTRICAL 32% 30% 40% 401
MECHANICAL 9% 48% 37% 801
NETALLURGICAL/NATERIALS 43% 29% U8L 85%
OTHER, N.E.C. 71% 63% 67% 83%

T12 ALL STATISTICS ARE NATIONAL ESTIMATEZ ENCOMPASSING THE 157 LARGEST R & D
UNIVERSITIES IN THE NATION. ESTIMATES ARE A8 OF DECEMBER 1982. SAHPLE 1S 2446
INSTRUNENT SYLTENS,

{2) AGE INTERVALS ARE 1-5 YEARS (1978-B2;i 6-10 YEARS (1973-77); DVER 10 YEARS
(1972 OR BEFORE).

SOURCEs NATIONAL SCIENCE FOUNDATION




TABLE 34B. PERCENT OF IN-USE ACADEMIC RESEARCH INSTRUMENT SYSTEMS LOCATED IN
SHARED -ACCEBS FACILITIES, BY SYSTEM AGE AND BY AGRICULTURAL AND
RIOLDGICAL SCIENCES SUBFIELD [1)

PERCENT OF SYSTEMS IN SHARED-ACCESS FACILITIES

. 8 e e e e TSNS e o e e e 8 S e e e v o -

OVER 10
T01AL 1-3 YEARS 6~10 YEARS YEARS
AGRICULTURAL AND BIOLOGICAL

SCIENCES
AGRICULTURAL SCIENCES, 36% 38 k1Y) 2%

TOTAL
¥ AGRONOMIC SCIENCES 31% J0% REY amn
w AMIMAL SCIENCES 39% A2% J6% IS
NATURAL RESOURCE MGMY 627 Y34 60% 631
B1OLOGICAL SCIENCES, TOTAL k123 3% 35% 421
ANATDMY 50% 49% 5i% S50%
BIOCHEKISTRY J0% J1% 25% I5%
BOTANY 48% Ja% 64% 37%
FOOD AND RUTRITION 49% 48% 42 S0%
NICROBIOLOGY/INMMUNDLOGY ALY 37% 49% 547
MOLECULAR/CELLULAR 32% ari J6% 38

BIOLOGY AND GENEYICS

PATHOLOGY 41% 39% 3sx A7%
P 4ARMACOLDGY/TOXICOLOGY 30% 28% a5y 417
PI'YSIOLOGY /BIOFHYSICS 29% 27% a7 37%
100LOGY/ENTONOLOGY -{:1 4 221 361 44%,
B1DLOGY, GENERAL AND 43% 39% 31% 484

NIEOCI
£33 ALL BYATISTICS ARE WATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R & D
UNIVERSITIES AND THE 92 LARGEST R % D MERICAL SCHCDLS IN THE NATION. ESTIMATES
ARE AS OF DECEMBER 1983, SAMPLE 1S 2848 INSTRUMENY SYSTEMS.

{21 AGE INYERVALS ARE 1-5 YEARS (1979-B3): 6-10 YEARS (1774-78); OVER 10 YEARS
{1973 OR BEF""E),

SOURCE: NATIONAL SCIENCE FOUNDAYION
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TABLE 3%, EXPERIMENTAL ROLE OF IN-USE ACADEMIC RESEARCH INSTRUMENT
SYSTENS. BY FIELD 111
----- NUnBER AND PERCENT OF SYSTENS----
----EXPERIMENTAL ROLE----
GENERAL
TOTAL DEDICATED PURPOSE
TOTAL, SELECTED FIELDS 35768 9754 26014
100% 274 73%
FIELD OF RESEARCH
ENGINEERING 6724 2478 A24s
100% 377 63%
AGRICULTURAL SCIENCES 1662 380 1222
100% 247 76%
BIOLOGICAL CCIENCES. TGTAL 14760 2495 1226%
190% 17% 831
GRADUATE SCHOOLS 6212 878 5334
100% 14% ::24
MEDICAL SCHOOLS 8548 1617 6931
100% 19% 811
COMPUTER SCIENCE 866 144 722
100% 17% 83%
ENVIRONMENTAL SCIENCES 2103 689 1414
100% 33% 67%
MATERIALS S5CIENCE 637 131 306
100% a 79%
PHYSICAL SCIENCES 8630 3375 52353
100% 39% bi%
INTERDISCIFLINARY, N.E.C. 442 62 383
100% 147 B86%
[13 ALL STATISTICS AKE NATIONAL ESTIMATEZ ENCOMPASSING THE 3§37 LARGEST

R & D UNIVERSITIES AND THE 92 LARGEST R % D MEDICAL SCHOOLS IN THE
NATION. FOR PHASE 11 FIELDS (AGRICULTURA., BIOLOGICAL AND ENVIRONMENTAL
SCIENCES),» ESTIMATES ARE AS OF DECEMBER 1983. FOK ALL OTHER FIELDS,
ESTIMATES ARE AS OF DECEMBER 19B2. SANPLE IS 7013 INSTRUMENT SYSTEMS.

NOTE: SUBCATEGORY NUMBERS AND PERCENTAGES MAY NDT SuM EXACTLY TO TOTAL
BECAUSE OF ROUNDING. ESTIMATED TOTALS MAY VARY SLIGHTLY FROM TABLE TO TABLE.

SOURCE: NATIONAL SCIENCE FOUNDAT.ON
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TABLE 3%A., EXPERIMENTAL KOLE OF IN-USE ACADEMIC RESEARCH INSTRUHENT
SYSTEMS, BY PHYSICAL SCIENCES AND ENGINEERING SUBFIELD {1)

PHYSICAL SCIENCES AND
ENGINEERING

- - - .- ——

PHYSICAL SCIENCES, TOTAL

CHERISTRY

PHYSICE AND ASTRONDNY

ENGINEERING,» YOTAL

CHEMICAL

CIviL

ELECTRICAL

NECHANICAL

NETALLURGICAL/NATERIALS

OTHER» N.E.C.

[1] ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGESY

--=-RUNBER AND PERCENY OF SYSTEMS-

T0TAL

----EXPERINENTAL ROLE
GERERA
DEDICAYED PURPOS

- ——

L
E

M R m. - A W s et o - -

8630
100%

47351
100%

3879
100%

6724
100%

676
100%

395
100%

1489
100%

1313
100%

1084
100%

1769
100%

3375
39%

1495
31%

1879
481

2478
37%

351
S2%

82
a1

661
A4y

573
443

333
J1L

484
27%

3233
611

3236
692

2000
52ax

4246
631

325
481

313
792

828
962

740
362

751
69%

1289
73%

R & D UNIVERSITIES IN THE NATION, ESTIMATES ARE A5 OF DECEMBER 1982,
SANPLE 1S 2446 INSTRUMENT SVSTENS.

NOTE® SUBCATEGDRY NUMBERS AND PERCENTAGES MAr JT SUM EXACTLY YO
TOTAL BECAUSE OF ROUNDING. ESTINATED YOTALS . .Y VARY SLIGHTLY FROM

TABLE TD TABLE.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 33B. EXPERIMENTAL ROLE OF IN-USE ACADEMIC RESEARCH INSTRUMENT
SYSTENMS, BY AGRICULTURAL AND BIOLOGICAL SCIENCES SUBFIELD (1)

~==~NUMBER AND PERCENY OF SYSTEM§-----
---~EXPERIMENTAL ROLE----

GENERAL
TOTAL DEDICAYED PURPOSE
AGRICULTURAL AND BIOLOGICAL
SCIENCES
AGRICULTURAL SCIENCES, 1602 380 1222
TOTAL 100% 241 76X
AGRONONIC SCIENCES 1007 251 736
100% a3 75%
ANIMAL SCIENCES 416 6% 351
100% 161 B4v
NATURAL RESDURCE HGNT i79 63 i14
100% 35% 65%
BIOLOGICAL SCIENCES, TOTAL 14760 2493 12265
1002 177 8.t
ARATONY 450 a5 364
100% 19% 81Y
BIOCHENISTRY 3618 456 3162
100% 131 871
BOTANY 414 37 387
100% 147 86%
FOOD AND NUTRITION 369 8% 284
100% a3% 77
NICKOBIOLOGY/ I MNUNOLOGY 1252 71 1181
100% 6% 4%
NMOLECULAR/CELLULAR 2658 259 2399
BIOLOGY AND GENETICS 100% 10% 0%
PATHOLOGY 742 78 664
100% 1% a9
PHARNACULOGY/TOXICOLOGY 1623 427 1196
100% 26% TAL
PHYHIOLDGY/BRIDPHYSICS 1965 641 1324
100% 3% 67%
100LOGY/ENTOMOLOGY 413 9 ca2
100% a2y 78%
BIOLOGY, GENERAL ARD 1257 244 1013
N.E.C. 100% 192 81%

[13 ALL STATISTICS ARE MATIONAL ESTIMATES ENCOMPASSING THE 157 LARGESY
R & D UNIVERSITIES AND THE 92 LARGESY K & D MEDICAL S5THODLS IN THE NATION.
ESTINATES ARE AS OF DECENEER 1983. SAMPLE 1S 2848 INSTRUMENY SYSTEMS.

NOTE: SUBCATEGORY KU.ABERS AND PERCENTAGES MAY NOT SUM EXACTLY TO TOTAL
BECAUSE OF ROUNDING. ESTIMATED TOTALS MAY YARY S_IGHTLY FROM TABLE YO TABLE.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 35, MEAN NUWBER OF RESEARCH USEWS DF IN-USE ACADEMIC RESEARCH
INSTRUNENT SYSTEMS, By EXTERIMENTAL ROLE AND BY FIELD t1)

--~~MEAN NUMBER OF RESEARCH USERS=--~--
---~EXPERIMENTAL ROLE---~

GENERAL

TOTAL DEDICATED PURPOSE
TOTAL, SELECYED F1ELDS 14.3 8.2 16.3

FIELD UF RESEARCH

ENGINEERING 14,1 9.8 i6,6
AGRICULTURAL SCIENCES 11.0 5.9 12,1
BIOLOGICAL SCIENCES, TOTAL 1.5 7.0 12.4
GRADUATE SCHOOLS 12.4 7.7 13.¢
MEDICAL SCHOOLS 10.8 6.6 11.8
CONPUTER SCIENCE 89.2 21.4 63.4
ENVIRONMENTAL SCIENCES 12.4 6.5 15,2
NMATERIALS SCIENCE 34.4 12.3 40.0
PHYSICAL SCIENCES 15.5 7.7 20.6
INTERDISCIPLINARY, M.E.C, 15.0 17.6 i4.7

[13 ALL STATISTICS ARE NATIONAL ESTIMATEE ENCONPASSING THE 157
LARGEST R & D UNIVERSITIES AND THE 92 LARGEST R & D NEDICAL
5CHOOLS IR THE NATION. FOR PHASE 11 FIELDS (AGRICULTURAL,
BIOLOGICAL AND ENVIRONMENTAL SCIENCES), ESTIMATES ARE OF USERS
IN 1983, FOR ALL OTHER FIELDS, ESTIMATES ARE OF USERS IN 1982,
SANPLE 1S 7013 INSTRUMENT SYSTENS,

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 35A., MEAN NUMBER OF RESEARCH USERS OF IN-USE ACADENIC RESEARCH INSTRUNENT
SYSTERS, BY EXPERIMENTAL ROLE AND BY PHYSICAL SCIENCES AND ENGINEERING
SUBFIELD [1)
-=~-MEAN NUNBER OF RESEARCH USERS-----
-=-=EXPERIMENTAL ROLE----

GENERAL
TOTAL DEDICATED PURPDSE
PHYSICAL SCIENCES AND
ENGINEERING
PHYSICAL SCIENCES, TOTAL 15.5 7.7 20,6
CHEM]BTRY 19.0 8.7 23.8
PHYSICS AND ASTRONOMY 11.1 6.8 15.1
ENGINEERING, TOTAL 14.1 9.8 16.6
CHEMICAL 6.4 3.6 9.6
CIVIL 13,4 3.9 16.1
ELECTRICAL 20,5 17.6 22.7
MECHANICAL 11.3 3." 16.0
METALLURGICAL/MATERIALS 11,0 7.0 12.8
OTHER, N.E.C. 15.8 12.2 17.1

[13 ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 137 LARGEST R & D
UNIVERSITIES IN THE WATION, ESTINATES ARE OF USEKS DURING 1982. SAMPLE 1S
2446 IKSTRUMENT SYSTEMS.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 348, MEAN NUMBER OF RESEARCH USERS OF IN-USE ACADEMIC RESEARCK INSTRUMENT
SYSTEMS, BY EXPERIMENTAL ROLE AND BY AGRICULTURAL AND BIDPLOGICAL
SCIENCES SUBFIELD [1)

-==-MEAN RUMBER OF RESEARCH UBERS-----
-=-~EXPERINENTAL ROLE~--~

GENERAL
TOTAL DEDICATED PURPOSE
AGRICULTURAL AND BIOLDGICAL

SCIENCES

AGRICULTURAL SCIENCES, 11.0 6.9 12,1
TOTAL
AGRONOMIC SCIENCES 10.0 6.9 11,0
ANIMAL SCIENCES 13.1 8.4 14.0
NATURAL RESOURCE MGHT 10.8 5.5 13.6

BIOLOGICAL SCIENCES. TOTAL 11,3 7.0 12.4
ANATONMY 10.2 7.0 10.9
BIOCHEMISTRY 11.9 6.3 12.2
BOTANY 12.8 6.3 13.7
FOOD AND NUTRITION 11.3 8.7 12,1
NICROBIOLOGY/ 1NNUNOLOGY 14.7 7.7 15.1
NOLECULAR/CELLULAR 12.1 10.5 12.3

BIOLOGY AND GENETICS

PATHOLOGY 11.7 15.2 11.3
PHARMACILOGY/TDX1COLOGY 9.2 6.3 10.2
PHYSIOLOGY/BIOPRYSICS 9.8 3.7 11.7
100LOGY/ENTONHOLOGY 8.0 5.7 8.6
BIOLOGY, GENERAL AND 14.0 b.6 13.6

N.E.C.
£13 ALL STATISTICS ARE NATIOWAL ESTI., “S ENCOMPASSING THE 1%7 LARGEST
R & D UNIVERSITIES AND THE 92 LARGEST R & D Y7DICA. SCHCOLS IN THE MATION,
ESTINATES ARE DF USERS DURING 1983, SANFLE 1S 2848 INSTRUMEN(S SYSTENS.

SOURCE: NATIONAL CCIENCE FOUNDATION
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TABLE 37. MEAN NUMEZR OF RESEARCH USERS OF IN-USE ACADENIC RESEARCH INSTRUNENMT
SYSTENMS, BY EXPERINE".FAL ROLT AND BY OTHER SYSTEM CHARACTERISTICS 11)

~==-HEAN NUMBER OF RESEARCH USERS§-~-~-
~=-~EYPERINENTAL ROLE----

GENERAL
T0TAL DEDICATED PURPOSE

TOYAL, SELECTED FIELDS 14.3 8.2 16.%
RESEARCH STATYS

STATE-OF~-THE-ART 13.2 8.6 15.5

OTHER 14.6 8.1 16.7
PUACHASE PRICE

$10,000~-%24,999 12.3 7.6 13,9

$25,000-474,999 14,2 8.0 16.8

$75,000-%1,000,000 27.2 12.8 32.5
AGE (FROM YR OF PURCHASE) [2)

1-3 YEARS 15.8 9.2 18.6

5-10 YEARS 13.3 7.0 15.2

0 'ER 10 YEARS 11.6 6.2 13.2
cOMNITION

EXCELLENT 14.9 8.8 17.2

AVERAGE 13.6 7.8 15.5

POOR 13.4 6.0 16.3
LOCATION

WITHIN-DEPT LAB DF P.I1, 8.9 7.1 9.9

SHARED-ACE3SS FACILITY 21.8 12.5 23.4

[13 ALL STATISTICS ARE MATIONAL ESTINATEZ ENCOMPASSING THE 157 LARGEST R & D
UNIVERSITIES AND THE 92 LARGEST R & D MEDINAL SCHOOLS IN THE NATION. FOR PHASE
11 FIELDS (AGRICULTURAL, BIOLOGTCAL AND ENVIKRONMENTAL SCIENCES), ESTINATES ARE
FOR CALENDAR 1983. FOR ALL OTHER FIELDS, SSTIMATES ARE FOR CALENDAR 1982,
SANPLE 1S 7013 INSTRUMENY SYS/ENS.

(2) FOR FHASE 11 FIE.DS, AGE INTERVALS ARE 1-% YEARS (1979-83); 6-10 YEARS
(1974-78; OVER 10 YEARS (1973 OR BEFDRE). FOR PHASZ I FIELDS INTEVALS ARE
1-3 YEARS (1578-B2); 6-10 YEARS (1973-27); OVER 10 YEARS (1972 DR BEFORE).

SDURCE: NATIORAL SCIENCE FOUNDATION

O

ERIC B-

Aruitoxt provided by Eic:




TABLE 38, TYPLS OF ESFARCH USERS OF IN-USE ACADENIC RESEARCH INSTRUMENT SYSTENS, BY

RESEARCH STATUS AND BY SYSTEM PURCHASE PRICE [11]

-------------- PERCENT OF IN-USE SYSTENS USED BY---~-s--emcec-a-
GRADUATE
AND NEDICAL
STUDENTS AND RESEARCHERS
FACULTY, POST DOCS., FROM BTHER RESEARCHERS
THIS DEPT./ 71H1S DEPY,/ DEPTS. THIS FROM OTHER NONACADEMIC
FACILITY FACILITY  INSTITUTION UNIVERSITIES RESEARCHERS

e e MmN L S i TR e e o TR N A e AR e e e o w e -

TOTAL, SELECTED FIELDS 921 85% 343 12% 12%

STATE~OF-THE-ART 941 aax 30% 15% 15%

DTHER 1% 852 35% 12% 111

SYSTEM PURCHASE PRICE

-t o " o > e

%10, 000-%$24,999 91 B5Y 311 81 9L
$25,000-%74,999 92 831 5% 152 132
$75,060-%1,000,000 95% BB1 491 311 a2y

[3) ALL STATISTICS ARE NATIONAL ESTIMATEZ ENCOMPASSING THE 157 LARGEST R & D UNIVERSITIES
AND THE 92 LARGEST R & D NEDICAL SCHOOLS IN THE NATION, FOR PHASE 11 FIELDS (AGRICULTURAL,
BIOLOGICAL AND ENVIRONMENTAL SCIENCES), EST MATES ARE OF USERS IK 1983. FOR ALL OTHER
FIELDS, ESTIMATES ARE OF USERS IN 1982. SAMPLE 15 7013 INSTRUMENT SYSTENS,

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 39, TYPES OF RESEARCH USERS OF IN-USE ACADEMIC RESEAPZH INSTRUMENT SYSTENS, BY FIELD t1)

~m==e=e-~ --~«<PERCENT OF IN-USE SYSTENS USED BY~w-==vwewmeeaew
GRADUATE
AND MEDICAL
STUDENTS AND RESEARCHERS
FACULTY,  POST DOCS.. FROM OTHER RESEARCHERS
THIS DEPT./ THIS DEPT./ DEPTS. THIS FROM OTHER NONACADEMIC
FACILITY FACILITY  INSTITUTION UNIVERSITIES RESEARCHERS

T e A N . . T . e e M B e O B v e - -

TOTAL, SELECTED FIELDS 922 85% J4% 2% 12%

F1ELD OF RESEARCH

ENGINEERING 9% BOL 281 7L 1z
AGRICUL TURAL SCIENCES 4% 84% 45% 6% 102
BIDLOGICAL STIENCZS. TOTAL 95% 861 362 9% 13%

GRADUATE SCHODOLS 93Y 87% 33 91 13%

NEDICAL SCHOOLS 93% 83% R} 9% 13%
CONPUTER SCIENCE 90% 901 S4% 102 9%
ENVIRONMENTAL SCIENCES 92 81y 291 3% 18+
MATERIALS SCIENCE 641 66% 57 8% 13%
PHYSICAL SCIENCES 89% 891 281 191 9%
INTERDISCIPLINARY, N.E.C, 97% 73% S0% 12 121

[1] ALL STATIETICS ARE WATIONAL ESTIMATZE ENCONMPASSING THE 157 LARGEST R & D UNIVERSITIES
AND THE 92 LARGEST R & D MEDICAL SCHOOLS IN THE NATION, FOR PWASE II FIELDS (AGRICULTURAL.,
BZOLOGICAL AND ENVIRONMENTAL SCIENCES), ESTIMATES ARE OF USERS DURING 1983, FOR ALL OTHER
FIELDS, ESTINATES ARE OF USERS DURING 1982, SAMPLE 1S 7013 INSTRUMENT SYSTEMS.

SOURCE: NATIONAL SCIENCE FOUNDATIDN
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TABLE J9A.

SCIENCES AND ENGINEERING SURSIELD [1)

PHYSICAL SCIENCES AND
ENGINEERING

PRYSICAL SCIENCES, TOTAL
CHENISTRY
PRYSICS AND ASTRONONY
ENGINEERING, TOTAL
CHEN]CAL
CIviL
ELECTRICAL
NECHAN]CAL
NETALLURGICAL/MATERIALS

OTHER, N.E.C.

FACULTY.
TH1S DEPT./
FACILITY

TYPES IF RESEARCH USERS OF IN-USE ACADENIC RESEARCH INSTRUMENT SYSTENS, BY PHYSICAL

~~PERCENT OF IN~-USE SYSTERS USED BY------s-momesew

GRADUATE
ARD MEDICAL
STUDENTS AND RESEARCHERS

RESEARCHERS
FRON OTHER NUNACADENMIC
UNIVERGITIES REBEARCHERS

o Em . b e . S E e S G M. N e M E e A et e A o M -

89%
88)%
M2
M2
787
86%
88y
6%
9e%

3%

[1) ALL STATISTICS ARE HATIONAL ESTINATEZ
THE NATION. ESTIHATES ARE OF USERS DURING 1982. SAMFLE 15 2446 INSTRUMENT SYSTENS,

SOURCE: NATIONAL SCIENCE FOUNDATIDN

FOST DOCS.., FROM OTHER
THIS DEPT.;/ DEPTS. THIS
FACILITY  INSTITUTION
891 281

Ny 302

B61 a6

80% a1

79% a6

a8y 241

90% 402

4L 221

B3 J0%

:3 1 22%

1oy

B-114

192 k2
202 102
174 8%
7% 111
5% 21
1% 5%
131 7L
kY3 6%
71 6%
6% 4:}3

ENCOMPASSING THE 157 LARGEST R & D UNIVERSITIES IN
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TABLE 39B. TYPES 0OF RESEARCH UBERS OF IN-USE ACADEHMIC RESEARCH INSTRUMENT SYSTEMS, BY
AGRICULTJRAL AND BIOLOGICAL SCIiENCES SURFIELD [1)

---------------- PERCENT OF IN-USE SYSTENS USED BY-=---~-==mnmmm
GRADUATE
AND MEDICAL
STUDENTS AND RESEARCHERS
FACULTY.  POST DOCS., FRON OTHER RESEARCHERS
THIS DEPT-/ THIS DEPT,/ DEPTS, THIS FROM OTHER NONACADENIC

FACILITY FACILITY  INSTITUTION UNIVERSITIES RESEARCHERS
AGRICULTURAL AND BIOLOGICAL

SCIENCES

AGRICULTURAL SCIENCES, 94y, 84 L1731 6% 10%
TOTAL
AGRONOMIC SCIENCES 9SX 81% 441 8% 11z
ANINAL SCIENCES 93 89% 541 1" 9%
NATURAL RESOURCE MGMT gz 871 39% 10% 10%

BIOLOGICAL SCIENCES. TOTAL g% 86% 361 k2 3 13%
ANATORY 95X BOX RRYS b4 10%
BIOCHEMISTRY 4% 87% 40% 9% 12%
BOTANY 97% 88% 35 13% 17%
FOOD AND NUTRITION F1% 91% 39x 17% 19%
MICROBI _0GY/INMNMUNOLOGY 8% 862 46% 6% %
MOLECULAR/CELLULAR 7% 8ex J2x 7% 20x

B1OLOGY AND GENETICS

PATHOLOGY 97 4% 302 8% 7%
PHARNACOLDGY/TOX1COLDGY 921 0% Jax 9% 16%
PHYSIOLOGY/BIBFHYSICS 6% 83% 33% 1% 9%
I100LOGY/ENTONOLEGY 97 871 Ji 81 107
BIOLOGY, GENERAL AND 9z, 83 38x 161 10%

N.E.C.
[1) ALL STATISTICS ARE NATIONAL EZTIMATCS ENCOMPASSING THE 157 LARGEST R & D UNIVERSITIES AHD
THE 92 LARGEST K & D BEDICAL SCHODLS IN THE NATION, ESTIMATES ARE OF USERS DURING 1983. SAHPLE
1S 2848 INSTRUNENT SYSTENS,

SOURCE: NATIDnAL STIENCE FDUKDATION
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TABLE 40. DEPARTMENT/FACILITY ASSESSMENT OF AVAILABLE INSTRUNENTATION SUPPORT SERVICES. BY FIELD [1)

PERCENY OF DEPARTMENTS/FACILITIES ASSESSING
INSTRUMENTATION SUPPORT SERVICES AS:

TOTAL EXCELLENT ADEQUATE  INSUFFICIENT NOHEXISTENT

TOTAL, SELECTED FIELDS 100% 11 392 361 13%
FIELD OF RESEARCH

ENGINEERING 1002 4% 49% 421 S
AGRICULTURAL SCIENCES 100% 3% 262 4311 28%
BIOLOGICAL SCIENCES, TOTAL 1001 17% J4% 312 191
GRADUATE SCHODLS 1002 162 33% 332 17%
HEDICAL SCHOOLS 100% 17% 34y 291 202
CONPUTER SCIENCE 100% 3% I3 42% azgi
ENVIRONNMENTAL SCIENCES 100% 167 42 364 6%

NATERCALS SCIENCE 100% 50% 421 9L -
PHYSICAL SCIENCES 1002 10% 422 417 6%

INTERDISCIFLINARY, N.E.C. 100% 7% 75% 18% -

[1) ALL STATISTICS AKE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R & D UNIVERSITIES AND
THE 92 LARGEST R & D MEDICAL SCHOOLS IN THE NATION. FOR PHASE 11 FIELDS {AGRICULTRAL, BIOLOGICAL
ARD ENVIRONMENTAL SCIENCES). ESTIMATES ARKE AS OF DECEMKER 1983. FOR ALL OTHER FIELDS, ESTINATES
ARE AS OF DECEMBER 1982. SAMPLE 15 91z CEPARTNENTS AND FACILITIES,

NOTE? SUBCATEGORY PEXCENTAGES NAY NOT SUM EXACTLY TD TOTAL BECAUSE OF ROUNDING.

SOURCE: NATIONAL SCIEHCE FOUNDATION
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TABLE 40A. DERPARI/MENT/FACILITY ASSESSMEMT OF AVAILABLE INSTRUMENTATION SUPPORT SERVICES. BY |
PHYSICAL SCIENCES AND ENGINEERING SUBFIELD I1) |

PERCENT OF DEPARTMENTS/FACILITIES ASSESSING
INSTRUMENTATION SUPPDRT SERVICES AS:

- e e i e -k e e R v AL - e N -G Gm L e S0 gm e S pe o 0 v e G A e e P o S

TOTAL EXCELLENT ADEGUAIE  INSUFFICIENT NONEXISTENT
PHYSICAL SCIENCES AND

ENGINEERING

PHYSICAL SCIENCES. TOTAL 100% 10% 421 413 6%
CHEMISTYRY 100% 3% 31 S54% 123
PHYSICS AND ASTRINOMY 160% 17% 52% 3J0% 1%

ENGINLERING, TOTAL 100% 4% 49% 421 5%
CHEMICAL 100% ax b4% 35% 0%
CIVIL 100% ox 54% 43% 3%
ELECTRICAL 100% 8% 41% 49% 3%
MECHANICAL 100Z 6% 63% 32% 0%
METALLURGICAL/MATERIALS 1002 4% 30% a61% o%
OTHER, N.E.C. 100% 5% A2% 40% 127

©1) ALL STATISTICS ARE RATIONAL ESTIMATES ENCOMPASSING THE 57 LARGEST R & D UNIVERSITIES IN
THE NATION. ESTIMATES ARE AS OF DECEMBER 1982. SAMFLE 1S 322 DEFARTMENTS AND FACILITIES.

NOTE: SUBCATEGORY PERCENTAGES MaY NOT Sum EXACTLY TO TOTAL BECAUSE OF ROUNDING.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 40B.,
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DEFARTHENRT/FACILITY ASSESSNENT OF AVAILABLE INSTRUMENTATION SUPPORT SERVICES, BY
AGRICULTURAL AND RIOLOGICAL SCIENCES SUBFIELD [112

PERCENT DF DEPARTMENTS/FACILITIES ASSESSING
INSTRUNERTATION SUPPORT SERVICES AS:

- TN s S e Em o e 4 . e e e e i S e e TS e o b g S S

TOTAL EXCELLENT ADEQUATE  INSUFFICIENT NONEXISTENT
AGRICULTURAL AND BIOLOGICAL
SCIENCES
AGRICULTURAL SCIENCES. 100% 32 261 412 28%
TOTAL
AGRONOMIC SCIENCES 100% 41 29% 451 231
ANINAL SCIENCES 100% k) 212 432 31%
HATURAL RESOURCE MGMT 100% 81 31 261 35
B10LOGICAL SCIENCES, TOTAL 1002 172 J4% 31 19%
ANATONY 100% 221 452 a2 10%
BIOCHEMIETRY 100% 16% 30% 371 17%
BOTANY 1002 6% 348% 182 az2%
FOOD AND NUTRITION 1001 0z 33% 547 14%
MICROBIOLOGY/INNUNOLOGY 1001 121 37 341 18%
MOLECULAR/CELLULAR 100% 327 3I5% 9% 5%
B10LOGY AND GENETICS
PATHOLOGY 1002 8% 26% 447 agx
FHMARMACOLOGY/TOX1COLOGY 100% 20% 192 24% 3B8%
PHYSIOLOGY/BIOPHYBICS 100% 32% 38% 17% 132
100LOGY/ENTOMOLOGY 1002 127 312 407 18%
B;OéogYs GENERAL AND 1001 132 332 38% 15%

[1) ALL STATISTICS ARE NATIONAL ESTINATZS ENCOMPASSING THE 157 LARGEST R & D UNIVERSITIES AND
THE 92 LARGEST R & D MEDICAL SCHOLLS IN THE NATION, ESTINATES ARE AS OF DECEMBER 1983, SAMPLE
15 434 DEPARTMENTS AND FACILITIES.

NOTE: SUBCATEGORY FERCENTAGES MAY NO7 SUM EXACTLY TD TOTAL BECAUSE OF ROUNDING.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 41, ANNUAL EYPEND]TVWRES PER DEPARTMENT/FACILITY FOR NAINTENANCE ARD REFAIR OF RESEARCH EQUIPMENT, BY TYPE
OF EXPENDITURE AND Ry FIELD [11
IDOLLARS IN THOUSANDS]

MEAN ANNUAL EXPENDITURES PER DEPARTMENT FDR MAINTENANCE
AND REPAIR OF RESEARCH EQUIPMENT

T e e e St e E Lt C e a e e, e e m e - ——————— o e 1 e i e e g S O a5 0 g

M/R SERVICE UNIVERSITY-EMPLOYED M/R SUPPLIES,
CONTRACTS AND N/R PERSONNEL EQUIPHENT,
TOTAL FIELD SERVICE SALARIES AND FACILITIES
TOTAL, SELECTED FIELDS $35.3 $14.7 $14.8 $6.8
FIELD DF RESEARCH
ENGINEERING 28.4 7.9 13.1 3.5
AGRICUL TURAL SCIENCES 19.6 10.1 3.3 4.3
BIOLOGICAL SCIENCES 26.9 16.7 6.0 4.4
GRADUATE SCHOOLS 23.8 13.3 3.2 3.9
NEDICAL SCHOOLS 29.3 18.0 6.8 4.9
CONPUTER SCIENCE 70.3 37.7 17.7 14.9
ENVIRONMENTAL SC1ENCES 39.0 16.8 17.3 3.6
MATERIALS SCIENCE 120.8 28.8 66.6 23.4
PHYSICAL SCIENCES 69.0 15.8 33.2 16.8
INTERDISCIPLINARY. N.E.C. 38.% 18.0 13.2 3.4

[13 ALL STATISTICS ARE NATIOMAL ESTINATES ENCOMPASSING THE 1357 LARGEST R & D UNIVERSITIES AND THE 92 LARCEST R & D
MEDICAL SCHOOLS IN THE NATION. FOR PHASE 11 FIELDS {AGRICULTURAL, BIOLDGICAL AND ENVIRONMENTAL SCIENCES)., ESTIMATES
ARE FOR FY 1983, FOR ALL OTHER FIELDS, ESTINATES ARE FOR FY 1982. SAMPLE 1S 912 DEPARTMENTS AND FACILITIES.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 43A., ANNUAL EXPEMDITURES PER DEPAKTMENT/FACILITY FOR NAINTENANCE AND REPAIR OF RESEARCH EQUIPNENT, BY
TYPE OF EXPENDITURES AND BY FHYSICAL SCIENCES AND ENGINEERING SUBFIELD [13

[DOLLARS IN THOUSANDGE]

MEAN ANNUAL EXPENDITURES PER DEPARTMENYT FOR MAINTENANCE
AND REPAIR OF RESZARCH EQUIPMENT

o r o B 0 - = o = e S & O e e 0 U P W O O T O e P 0 O s S Ot e

M/R SERVICE UNIVERSITY-EMPLOYED M/R SUPPLIES.
CUNTRACTS AND N/R PERSONNEL EQUIPMENT,
TOTAL FIELD SERVICE SALARIES AND FACILITIES
PHYS1CAL SCIENCES AND
ENGINEERING
PHYSICAL SCIENCES, TOTAL $69.0 $15.8 $43.2 £16.8
CHEMISTRY 66,3 14.2 3b6.6 15.6
PHYSICE AND ASTROKOMY 71.3 17.2 49.2 17.9
ENGINEERING, YOTAL 28.4 7.9 15.1 5.3
CHEM] CAL 28.9 4.7 17.0 7.1
CIVIL 12.0 3.7 5.8 2.6
ELECTRICAL 52.6 14.1 29.3 9.2
MECHANICAL $3.2 8.7 19.6 4.9
METALLURGICAL/MATERIALS 29.0 5.0 17.0 7.0
OTHER, N.E.C. 25.7 9.8 11-4 4.7

{11 ALL STATISTICS ARE NATIDNAL ESTIMATES ENCOMPASSING THE 157 LARGEST R & D UNIVERSITIES IN THE NATION. EGTINATES
ARE FOR FY 3982, SANPLE 1S 322 DEPARTMENTS AND FACILITIES.

SDURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 41B.

ANNUAL EXPENDITURES PER DEFA
TYPE OF EXPENDITURE AND RY ~

RYMENT/FACILITY FOR NAINTENANCE AND REPAIR OF RESEARCH EQUIPMENT, BY
GRICULTURAL AND BIOLOGICAL SCIENCES SUBFIELD f11

[DOLLARS IN THOUSANDS)

MEAX ANNUAL EXPENDITURES PER DEPARTMENT FOR MAINTENANCE
AND REPAIR OF RESEARCH EQUIPMENT

T T e e o e e o e = B e et e = 0 e ™ot o o 00 ot 0 e S e o 8 5 0 e e R0 O o o

797

AGRICULTURAL AND BIOLOGICAL
SCIENCES

AGRICULTURAL SCIERCZS,
TOTAL

AGRONOMIC SCIENCES

ANINAL SCIENCES

NATURAL RESOURCE MWGMTY
BIOLOGICAL SCIENZES. TOTAL

AHATOARY

BIOCHENISTRY

BOTANY

FOOD AND NUTRITION

NICROBIOLOGY/IMNUNOLOGY

MDLECULAR/CELLULAR
BIOLOGY AND GENETICS

PATHOLOGY
PHARMACOLOGY/TOXICOLOGY

PHYSICLOGY/BIDFHYSICS
100LOGY/ENTONCLOGY
BIOLOGY. GENERAL AND
N.E.C.

g I3

'RLD

| BO""’""Q “ATIONAL SCIENCE FOUNDATION

M/R SERVICE UNIVERSITY-ENPLOYED M/R SUPPLIES,
CONTRACTS AND M/R PERSONKEL EQUIPNENT,

AL FIELD SERVICE SALARIES AND FACILITIES
$19.6 $10.0 $5.2 $4.2
28.3 15.6 8.3 3.9
8.3 5.9 o4 2.7
19.7 3.7 6.8 7.3
26.9 16.7 6.0 4.4
30.3 18.3 4.1 7.9
29.1 19.4 J.9 4.0
13.1 11.6 1.5 1.5
15.6 8.3 3.5 2.4
15.0 “1.8 1.8 a.5
35.8 a22.1 7.8 4.9
7.0 15.2 4.9 2.5
6.2 21.0 3.4 3.5
33.0 13.5 11.8 3.9
18.5 8.5 6.5 6.0
4.1 20.7 9.0 5.2

ALL STATISTICS AXE NATIONAL ESTIMATES [NCOMPASSING THE 157 LARGEST R & D UNIVERSITIES AND TRE 92 LARGESY
MEDICAL 3CHOGL" IN THE NATION., ESTIMATES ARE FOR FY 31983, SANPLE 1S 454 DEPARTNENTS AND FACILITIES.,

|

ERIC

197

BEST COPY AVAILABLE




Q

Aruitoxt provided by Eic:

ERIC

TABLE 42. PRINCIPAL MEANS OF SERVICING IN-USE ACADEMIC RESEARCH INSTRUMENTS. BY FIELD AND AGE [1}

PERCENT DF IN-USE SYSTEMS BY PRINCIPAL MEANS OF BERVICING [2)

SERVICE NONE FIELD URIV. B/R RESEARCH
TOTAL CORTRACT  REQUIRED SERVICE PERSONNEL PERSONNEL

TOTAL, SELECTED FIELDS 1002 241 182 241 192 132

FIELD DF RESEARCH

ENGINEERING 1002 12% 20% 21% 26l 3 ¥
AGRICULTURAL SCIERCES 1002 24% a3% 312 123 111
BIDLOGICAL SCIENCES, TOTAL 1002 391 171 261 102 9%

GRADUATE SCHOOLS 1002 381 17% 26% 121 8%

MEDICAL SCHOOLS 1002 402 17% 2861 8% 9%
COMPUTER SCIENCE 1002 $3% 81 252 112 3z
ENVIRONMENTAL SCIEMCES 1002 142 192 20% 291 182
MATERIALS SCIENCE 1007 21% 121 192 20% 281
PHYBICAL SCIENCES 1002 :72 182 241 281 3%
INTERDISCIPLINARY, N.E.C. 1002 a3t a6 a1z 172 132

SYBTEM AGE (FROW YEAR
OF PURCHASE) [3)

1-3 YEARS 1002 L) ael a6t 152 131
6-10 YEARS 1002 293 121 ast 182 163
OVER 10 YEARS 1602 191 142 201 4:74 191

[1) ALL STATISTICE ARE MATIONAL ESTIMATES ENCOMPASSING THE 1%7 LARGEST R & D UNIVERSITIES AND
THE 92 LARGEST R & D MEDICAL SCHOOLS IN THE NATION. FOR PHASE I1 FIELDS (AGRICULTURAL,
BIOLOGICAL AND ENVIRONNENTAL SCIENCES). ESTIKAYES ARE FOR FY 1983, FOR ALL OTHER FIELDS,
ESTINATES ARE FOR Fy 1982. BAMPLE 15 7013 INSTRUMENT SYSTEMS.

[2] IF NORE THAN uNE FORM OF SERVICING WAS USED IN THE SURVEY YEAR, THE INBTRUMENT SYSTEM WAS
ABSISNED TO THE FIRST~L)STED CATEGORY THAT APPLIED,

[3] FIR PHABE 11 FIELDS, AGE IMTERVALS ARE 1-5 YEARS (21979-83)1 6~10 YEARS (1974-78): BvER 10
YEARB (1973 OR BEFDRE). FOR PHASE 1 FIELDS, INTERVALS ARE 1-5 YEARS (1978-B2)i 6-10 YEARS
{1973-77)3 OVER 10 YEARS (1972 OR BEFORE).

NOTE: BUBCATEGORY PERCEHTAGES MAY NOT SUM EXACTLY TO TOTAL BECAUSE OF ROUNDING.

EDURCE: NATIONAL BCISNCE FOUNDATION
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TABLE 42A. PRINCIPA.L NEANS OF SERVICING IN-USE ACADEMIC RESEARCH INSTRUMENTS, BY PHYSICAL
SCIENCES AND ENGINEERING SUBFIELD {13

PHYSICAL SCIENCES AND
ENGINEERING

" . T

PHYSICAL SCIENCES, TOTAL
CHEMISTRY
PHYSICS AND ASTRONOMY
ENGINEERING, TOTAL
CHEMICAL
CIviL
ELECTRICAL
MECHARICAL
METALLURGICAL/®ATERIALS

OTHER: N.E.C.

PERCENT LF IN-USE SYSTEMS BY PRINCIPAL MEANS OF SERVICING (2]

SERVICE NONE FIELD UNIV. M/R RESEARCH
TOTAL CONTRACT  REQUIRED SERVICE PERSONNEL PERSONNEL

100% 8% 182 2472 28% 23%
100% 9% 15% 29% 30% 18
100% 7% 21y 192 25% 287
100% 12 20% 21% 26% 21%
100% 9% 20% 30% 14% 27%
100% 21% 23% 29% 25% 21
100% 142 13% 19% 26% a8%
100% 132 35% 21% 24% 9%
100% 117 23% 251 a2 20%
100% 112 13% 142 REY 27

[1) ALL STATISTICS AKE NATIONAL ESTIMATES ENCOMPASSING THE 157 LARGEST R % D UNIVERSITIES IN THE
NATION., ESTINATES ARE FOR 1982, SAMFLE 1S 2444 INSTRUMENT SYSTENS.

L2 IF MORE ThAN ONE FURZ OF SERVICING WAS USED IN THE SURVEY YEAR, THE INSTRUMENT SYSTEM HWAS
ASSIGNED TO TAE FIRSI-LISTED CATEGORY THAT APPLIED,

NDTE! SUBCATEGORY FERCENTAGES MAY NOT SuM EXACTLY TD TOTAL BECAUSE OF ROUNDING,

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 42B. PRINCIPAL BMEANS OF SERVING IN-USE ACADENIC RESEARCH INSTRUMENTS. BY AGRICULTURAL AND
BIOLOGICAL SCIENCES SUBFIELD [1)

PERCENT COF IN-USE SYSTEMS BY PRINCIPAL MEANS OF SERVICING [2]

> e e 0 D A P O B iy PO O 0 e B i T e T e Y g O e

SERVICE NONE FIELD UNIV. %/R RESEARCH
TOTAL CONTRACT  REBUIRED SERVICE  PERSONNEL PERSONNEL

- - - - - - 0t e O D e -t - -

AGRICULTURAL AND BIOLOGICAL

SCIEMCES

AGRICUL TURAL. SCIENCES. TOTAL 1002 24% 231 31% 12% 112
AGRONOMIC SCIENCES 1002 20% 231 332 121 12%
ANIBAL SCIENCES 100% 34% 332 28% 8% 7%
NATURAL RESOURCE MGMT 100% e2% a3% 23% 241 8%

BIOLDGICAL SCIENCES.: TOTAL 100% 39% 17% a6% 10% 9%
ANATONY 1002 33% 33% 252 1% 3%
BIDCHEN1STRY 1002 41% 152 26% 10% B
BOTANY 100% 33% 141 30% 17% 7%
FOOD AND KUTRITION 100% 102 a4x 27% 24% 17%
NMICROBIOLOGY/1ANUNOLOGY 1002 327 171 20% 3% 6%
MOLECULAR/CELLULAR 1002 31% 131 281 4% 3%
BIOLOGY AND GENETICS
PATHOLOGY 1002 447 112 k}33 7L 34
PHARMALOLOGY/TBXICOLOGY 1002 39% 16% 241 BZ 13%
PHYS10LOGY/BIOPHYSICS 100% 24% 221 252 16% 142
100LOGY/ENTONOLOGY 1002 182 311 37% B 6%
B1OLOGY, GENERAL AND N.E.C. 1001 342 3 202 161 %

[31) ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 137 LARGEST R & D UNIVERSITIES AND
THE 92 LARGEST R & D MEDICAL SCHOOLS IN (HE NATVON. LSTIMATES ARE FOR FY 1983. SAMPLE 15 2848
INSTRUNENTS SYSTEMS.

£2) IF MORE THAN ONE FORM OF SERVICING #AS USED IN THE SURVEY YEAR: THE INSTRUMENT SYSTEN WAS
ASSIGNED TO THE FIRST-LISTED CATEGORY THAT APPLIED.

NOTE: SUBCATEGORY PERCENTAGES MAY NOT SUN EXACTLY TO TOTAL BECAUSE OF ROUNDING.
SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 43. MEAN ANNUAL EXPENDITURES PER SYSTEN FOR MAINTENANCE AND REPAIR OF IN-UBE ACADEMIC
RESEARCH INSTRUNENTS BYSTENS, BY PRINCIPAL MEANS OF SERVICING AND BY FIELD [113

MEAN EXPENDITURES PER SYSTEM FOR M/R. BY
PRINCIPAL MEAKS OF SERVICING [21
SERVICE NONE FIELD UNIV. M/R RESEARCH
TOTAL CONTRACT  REQUIRED SERVICE  PERBONNEL PERGDNNEL

TOTAL, SELECTED FIELDS $1300 $3200 $0 41400 $1300 $800
FIELD OF REBEARCH

EHCINEERING 1200 4900 0 1400 1100 §00
AGRICULTURAL SC1ENCES 500 1700 0 1000 700 300
B10LOGICAL SCIENCES, TOTAL 1100 2300 0 700 600 100

GRADUATE SCHOOLS 1000 1900 0 700 600 400

MEDICAL SCHOOLS 1200 2400 e 700 600 500
COMPUTER SCIENCE 37%0 6200 0 mo 2000 0
ENVIRONMENTAL SCIENCES 2100 7100 0 2300 1700 1100
MATERIALS SCIENCE 2300 4300 0 1300 4900 1300
PHYBICAL BCIENCES 1800 6400 0 2600 1700 1100
INTERDISCIPLINARY, N.E.C. 1900 3300 0 1700 1100 1400

[13 ALL BTATISTICS ARE NATIOMAL ESTINATES ENCOMPASSING THE 157 LARGEST R & D UNIVERSBITIES AND
THE 92 LARGEST R & D MEDICAL SCHOOLS IN THE NATION. FOR PHABSE 11 FIELDS (AGRICULTURAL,
BIOLOGICAL AND ENVIRONNENTAL BCIENCES), ESTIMATES ARE FOR THE FY 1983, FOR ALL OTHER FIELDS,
ESTINATES ARE FOR FY 1982. SAMPLE 15 7013 INSTRUMENT SYSTENS,

[23 IF MORE THAN DNE FDRM OF SERVICING WAS USED IN THE SURVEY YEAR, THE INSTRUMENT SYETEM WAS
ABSIGNED TO THE FIRST-LISTED CATEGORY THAT APPLIED.

BOURCE: MATIONAL SCIENCE FOUNDATION
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TABLE 434, MEAN ANNUAL EXPENDITURES PER SYSTEM FOR MAINTENANCE AMD REPAIR OF IN-USE ACADEMIC
RESEARCH INSTRUMENTYS SYSTEMS. BY PRINCIFAL MEANS OF SERVICING AND BY PHYSICAL
SCIENCES AND ENGINEERING SURFIELD L1131

PHYSICAL SCIENCES AND
ENGINEERING

PHYSICAL SCIENCES, TOTAL
CHEMISTRY
PHYSICS AND ASTRONOMY
ENGINEERING, TOTAL
CHENICAL
cIvit
ELECTRICAL
BECHANICAL
NETALLURGICAL/MATERIALS

OTHER, N.E.C.

[13 ALL STATISTICS ARE NATIONAL ESTIMATEZ
NATION. ESTIMATES ARE FOR 1982, SAMPLE IS

TOTAL

$1800
1700
2100
1200
900
1100
1500
1400
1300
1150

MEAN EXPENDITURES PER SYSTEM FOR M/R, BY
PRINCIFAL MEANS OF SERVICING 1231

" S e e P T AP e Tt s T O e O o e S 0 S

SERVICE NONE
CONTRACT  RESUVIRED

- ——-- - -

$6400
4900
8700
4900
3000
2500
4900
B400
3400
85300

ENCOKFASSING THE 157 LARGESY R & D UNIVERSITIES IN THE

0
0

FIELD
SERVICE

$260C
2300
3000
1400
200
700
1500
700
2400
1400

2446 INSTRUMENT SYSTENS,

UNIV. N/R
FERSONNEL

$1700
1400
2200
1100
800
1400
t100
1300
00
1000

RESEARCH
PERSONNEL

$1100
900
1310
600
900
100
700
1300
300
100

£2) IF MDRE THAN ONE FOR®W OF SERVICING WAS USED IN THE SURVEY YEAR, THE INSTRUMENT SYSTEM waAS
ASSIGNED TO THE FIRST-LISTED CATIZGORY THAT APPLIED.

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE A43E. MEAN ANRUAL EXPENDITURES PER SYSTEM FOR MAINTENANCE AND REPAIR OF 1N-USc ACADENMIC
RESEARCH INSTRUMENTS SYSTEMS, BY FRINCIPAL MEANS OF SERVICING AND BY AGRICULTURAL
AND BIDLOGICAL SCIENCES SUBFIELD {13

MEAN EXPENDITURES PER SYSTEM FOR N/R, BY
PRINCIPAL MEANS OF SERVICING 21
SERVICE NONE FIELD UNIV. M/R RESEARCH
TOTAL CONTRACT  REQUIRED SERVICE  PERSONNEL. PERSONNEL

- ——— - ———-————— - ar 2 —mme————— - - - - -

AGRICULTURAL AND BIOLOGICAL

SCIENCES
AGRICULTURAL SCIENZES $900 $1700 $0 $1000 $700 $500
TOTAL
AGRONOMIC SCIENCES 890 1600 0 1100 700 600
ANIMAL SCIENCES 900 1900 0 800 900 aes
NATURAL RESBURCE MGNTY 900 1700 0 1500 600 200
BIOLOGICAL SCIENCES, YOTAL 1100 2300 0 700 600 3500
ANATONY 1600 4200 0 300 4200 0
BIOCHEMISTRY 1000 1600 0 700 600 700
BOTANY 1000 2200 0 700 300 100
r00D AND NUTRITION 600 2300 0 800 500 300
NMICROBIBLOGY/INNUROLOGY 1200 1900 0 1100 300 300
NOLECULAR/CELLULAR 1200 2100 0 400 800 0
BIOLOGY AND GENETICS
PATHOLOGY 1600 1100 0 500 200 300
PHARMACOLOGY/TOX] COLDGY 1000 1800 0 900 400 700
PHYSIOLOGY/BIOFPHYSICS 1000 2800 0 800 600 200
100LOGY/ENTONOLOGY 700 3000 0 400 200 400
BIOLOGY, GENERAL AND 1700 3400 0 1300 1000 1200

N.E.C.

[1) ALL STATISTICS ARE NATIONAL ESTIMATES ENCOMPASSING THE 137 LARGEST R & D UNIVERSITIES AND
THE 92 LARGEST R & D MEDICAL SCHODLS IN frE NATION., ESTIMATES ARE FOR FY 1983, BANPLE IS 288
INSTRUMENTS SYSTEMS.

[2) IF MORE THAN ONE FORN OF SERVICING ®AS USED IN THE SURVEY YEAR: THE INSTRUNENT SYSTEN WAS
ASSIGNED TO THE FIRST-LISTED CATEGORY THAT APPLIED.

SOURCE: NATIONAL SCIENCE FOUNDATION

O

ERIC B-127

Aruitoxt provided by Eic:



TABLE 44,

MEAN ANNUAL EXPENDITURES PER SYSTEM FOR NHAINTENANCE AND REPAIR OF IN-USE ACADENIC
RESEARCH INSTRUMENTS SYSTENS. BY PRIHCIPAL MEANS OF BERVICING AND BY PURCHASE
PRICE AND AGE (1)
NMEAN EXPENDITURES PER SYSTEM FOR W/R, BY
PRINCIPAL MEANS DF SERVICING 123

e T e 0 e b - o e P v P e & e g e O

SERVICE NONE FIELD UNIV. B/R RESEARCH
TOTAL CONTRACT  REQUIRED SERVIC. PERSORNEL PERSONNEL
TOTAL, SELECTED FIELDS $1500 $3200 $0 $1400 $1300 $800
SYSTEM PURCHASE PRICE
$10,000 - $24,999 600 140¢C 0 700 390 300
$2%,000 -~ $74,999 1500 3000 0 1300 1400 300
$73,000 - $1,000,000 7100 11200 0 5800 5100 4500
SYSTEN AGE (FROM YEAR
OF PURCHASE) [33
1-3 YEARS 1300 3600 0 1400 1100 900
6-10 YEARS 1500 2600 0 1400 1600 800
OVER 10 YEARS 1400 2900 0 1300 1400 700

[1) ALL STATISTICS ARE NATIONAL ESTIBATES ENCOMPASSING YHE 157 LARGEST R & D UNIVERSITIES AND
THE 92 LARGEST R ¥ D MEDICAL SCHODLS IN THE NATION. FOR PHASE 1I FIELDS {AGRICULTURAL,
BIOLOGICAL AND ENVIRONMENTAL SCIENCES), ESTINATES ARE FOR THE FY 1983, FOR ALL OTHER FIELDS,
ESTIMATER ARE FOR FY 1982, SAMPLE 15 7013 INSTRUMENT SYSTEMS,

[2) IF MORE THAN DXE FORM DF SERYICING wAS USED IK THE SURVEY YEAR, THE INSTRUMENT SYSTEM WAS

ASSIGNED TO YHE FIRST~LISTED CATEGORY THAT
{31 FNA PHASE 11 FIELDS, AGE INTERVALS ARE

YEARS {1973 OR BEFORE), FOR PHASE I FIELDS
{1973-77)7 OVER 10 YEARS {1972 OR BEFORE).

SOURCE: NATIONAL SCIENCE FOUNDATION
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APPLIED.

1-Y YEARS (1979~B3)1 6~10 YEARS (1974-78); OQVEL 10
INTERVALS ARE 1-5 YEARS (1978-82); 4-~10 YEARS
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Form OMB No. 3145-0067
Number: Expiration Date 9/30/85

NATIONAL SURVEY OF ACADEMIC RESEARCH

INSTRUMENTS AND INSTRUMENTATION NEEDS

NATIONAL SCIENCE FOUNDATION and NATIONAL INSTITUTES OF HEALTH

DEPARTMENT/FACILITY QUESTIONNAIRE

THIS REPORT IS AUTHORIZED BY LAW (P.L. 96-44). WHILE YOU ARE NOT
REQUIRED TO RESPOND, YOUR COOPERATION IS NEEDED TO MAKE THE
RESULTS OF THIS SURVEY COMPREHENSIVE, ACCURATE, AND TIMELY.
INFORMATION GATHERED IN THIS SURVEY WILL BE USED ONLY FOR
DEVELOPING STATISTICAL SUMMARIES. INDIVIDUAL PERSONS, INSTITU-
TIONS, AND DEPARTMENTS WILL NOT BE IDENTIFIED IN PUBLISHED
SUMMARIES OF THE DATA.
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BACKGROUND AND INSTRUCTIONS

In recent years, widespread concern has developed about whether
academic research scientists and engineers have sufficient access to
the kinds of equipment needed to permit continuing research at the
frontier of scientific knowledge. To assist the National Science
Foundation, the National Institutes of Health, and other Federal
agencies in setting appropriate equipment funding levels and pri-
orities, this congressionally mandated survey is intended to docu-
ment, for the first time: (a) the amount, cost, and condition of the
scientific research equipment currently available in the nation's
principal research universities, and (b) the nature and extent of the
need for upgraded or expanded equipment in the major fields of
science and engineering.

The survey is being conducted in two phases. The current phase
(Phase II) deals with research equipment in the biological, envi-
ronmental, and agricultural sciences. Last year, in Phase I, the
emphasis was on the physical sciences and engineering/computer
science.

This Department (or nondepartmental research facility) Ques-
tionnaire seeks a broad overview of equipment-related expenditures
and needs in this department (or facility). Items 1-10 (Parts A and
B) are factual in nature and may be delegated to any person or persons
who can provide the requested data. 1In these sections, informed
estimates are acceptable whenever precise information is not avail-
able from annual reports or other data sources. Items 11-16 (Part
C) call for judgmental assessments about equipment-related research
needs and priorities of the department (or facility) as a whoie and
should be answered by the department chairperson (or facility
director) or by a designee who is in a position to make such
judgments. We urge that particular attention be given to Item 16,
which asks for this department's (or facility's) recommendations
about needed changes in equipment funding policies and procedures.

This form should be returned to your institution's study
coordinator. Your cooperation in returning the survey form promptly
is very important. Please direct any questions about this form
either to your study coordinator or to Ms. Dianne Walsh at Westat,
Inc., the NSF/NIH contractor for this study (301-251-1500).




1.

2,

3.

Institution name:

This is a:

DESCRIPTIVE INFORMATION

PAKT A.

Department (or nondepartmental research facility) name:

(CHECK ONE)

|_| 1. Nondepartmental research facility (SKIP TO ITEM 6)
|__| 2. Medical school clinical depariment (SKIP TO ITEM 5)
] | 3. other university or wedical school department (CONTINUE

WITH ITEM 4)

Number of doctoral degrees awarded in 1982-83 academic year to students in
this department:

Number of faculty and equivalent nonfaculty researchers of this department
who participate in ongoing research projects (do not include graduate or
medical students, postdoctorates, clinical fellows, or technicians):

Total number of persons (full-time and part-time)

FTE” number of persons

*In computing number of FTEs (full-time equivalents), persons employed in this
department on less than a full-time basis should be counted to reflect their

decimal fraction of full-time equivalency.

Example: if a department employs

25 pertinent faculty members, 20 full-time and 5 with half-time appointments,
the FTE number is 20 + (S x .5) = 22.5,

ERIC

Aruitoxt provided by Eic:

PART B. RESEARCH-RELATED FUNDING AND EXPENDITURES

Department (or facility) FY 1983 and anticipated FY 1984 expenditures for
scientific research equipment. [SCIENTIFIC RESEARCH EQUIPMENT IS ANY ITEM
(OR INTERRELATED COLLECTION OF ITEMS COMPRISING A SYSTEM) OF NONEXPENDABLE
TANGIBLE PROPERTY OR SOFTWARE HAVING A USEFUL LIFE OF MORE THAN TWO YEARS
AND AN ACQUISITION COST OF*$500 OR MORE WHICH IS USED WHOLLY OR IN PART FOR
RESEARCH. INCLUDE ALL SCIENT1FIC RESEARCH EQUIPMENT ACQUIRED FROM ALL
SOURCES -- FEDERAL, STATE, INSTITUTIONAL, INDUSTRIAL, ETC.)

$ 1983 expenditures for scientific research equipment
$ Anticipated FY 1984 expenditures for scientific research
equipment

E-6 213
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Please provide ar. approximate breakdown by source of funds for this department's
(or facility's) FY 1983 expenditures and estimated FY 1984 expenditures for
scientific research equipment. [NOTE: ENTRIES IN EACH COLUMN SHCULD SUM TO 100
PERCENT; ESTIMATES ARE ACCEPTABLE. ]

Percent of expenditures for
scientific research equipment
Source of funds
FY 1984
FY 1983 (anticipated)
a. Federal Government % %
b. Internal institution funds % %
c. State equipment or capital develop-
ment appropriations % %
d. Private nonprofit foundations/
organizations $ %
e. Business or industry % %
f. Other (SPECIFY)
% %
TOTAL, ALL FUNDING SOURCES 100 % 100 %

FY 1983 expenditures for purchase of research-related computer services at:

$ Institution computing facilities

$ Other computing facilities

FY 1983 expenditures for maintenance and repair of all scientific research
equipment in this department (or facility):

$ Service contracts or field service for maintenance and
repair of individual instruments

$ Salaries of institution maintenance/repair personnel (pro-
rate if personnel do not work full-time in this department/
facility or on servicing of research equipment)

$ Other direct costs of suppli:s, equipment and facilities
for servicing of research instruments in this department/
facility

Total

Are the instrumentation support services (e.q., machine shop, electronics
shops) at this department or facility: (CHECK ONE)

Excellent

Adequate

Insufficient

Nonexistent




R, WLF
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PART C. ADEQUACY OF ARD NEED FOR SCIENTIFIC RESEARCH EQUIPMENT

11. In terms of its capability to enable investigators to pursue their major
research interests, is the research equipment in this department (or facility)
generally: (CHECK ONE IN EACH COLUMN)

Type of investigator
Tenured faculty Untenured faculty
(and equivalent (and equivalent
P.I.'s) P.I.'s)
1. Excellent 1. | I
2. Adequate 2. | __| 2. ||
3. Insufficient 3. || 3. ||

12. If greater Federal funding of research equipment were possible, in which single
area would increased investment be most beneficial to investigators in this

department/facility? (CHECK ONE)
|__| 1. Large scale regional and national instrumentation facilities

| 2. Major shared access instrument systems ($50,000-$),000,000)
not presently available to department/facility members

|__| 3. Upgrading/expansion of equipment in $10,000-$50,000 range

| 4. General enhancement of equipment and supplies in labs of
individual P.I.'s (items generally below $10,000)

| | 5. other (SPECIFY)

13. In tne $10,0n0-$1,000,000 cost range, what three items of research equipment
(if any) are most needed at this time in this department/facility?

Item description Approximate cost

14. Are there any important subject areas (e.g., pharmacokinetics, genetic engineering,
integrated pest management) in which investigators in this department/facility are
unable to perform critical experiments in their areas of research interest due to

lack of needed equipwent?

tion most needed? (SPECIFY UP TO THREE AREAS)

’ |_| 1. Yes — 1l2a. In what subject areas is improved instrumenta-
|
|
|
|
|

ERIC

s E-8 oy




15. Assuming future Federal research support to your department/facility remains
at its present level, how -~ if at all - would your department (or facility)
redistribute the total? FOR EACH AREA, PLEASE INDICATE WHETHER FUNDING SHOULD
BE PROPORTIONATELY INCREASED, DECREASED, OR MAINTAINED AT ABOUT THE PRESENT
LEVEL. (NOTE: PROPORTIONATE INCREASES IN ONE OR MORE AREAS MUST BE ACCOMPANIED
BY CORRESPONDING DECREASES IN OTHER AREAS. IF THE CURRENT BALANCE SHOULD BE
MAINTAINED, CHECK "NO CHANGE" COLUMN FOR ALL AREAS.)

Recommended redistribution of research funds

Area of Federal support

1. Increase 2. Decrease 3. No change

a. Faculty salaries |
». Postdoctorate salaries |__|

c. Graduate student support |
d. Non-professional salaries i || |
e. Equipping of startup labs |

f. Equipment purchases (other
than e, above) (. |

g. Equipment maintenance |

h. Other (SPECIFY)

16. How could current Federal equipment funding policies and/or procedures be modified
to better meet the research needs of researchers in this department/facility?

17. Please note in the space belew: (a) any additional information needed to
describe the research equipment and equipment-related needs in this department/
facility, or (b) any suggestions to improve this survey questionnaire.

18. Person who prepared this submission:

NAME AND TITLE AREA CODE - EXCH - NO. -~ ZXT.

Q 19. How many person-hours were required to complete this form?
E l C HOURS MINUTES

., . B9 218
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Form Number

OMB No. 3145-0067
Expiration Date 9/30/85

NATIONAL SURVEY OF ACADEMIC RESEARCH INSTRUMENTS AND NSTRUMENTATION NEEDS

NATIONAL SCIENCE FOUNDATION

Washington, D.C.

20550

INSTRUMENT DATA SHEET

This data sheet is part of a major national assessment of the
condition of university research instrumentation. The data
sheet concerns a particular instrument selected (from
university central records) as part of a small nationr] sample
of research instruments in your field.

The item described beinw (in ID BOX) is believed to be an
active research instrument located in this department or
research facility as of December 31, 1982. Please note in
the comments section (Question 17) if this assumption 1s
incorrect, however, please complete as much of this form as
possible.

We ask that the requested factual jnformation (items 1-8)
and functional assessmeat data (items 9-16) be obtained
from the person or persons who are most knowledgeable
about the history and current status of this instrument.

All cost data should be rounded to the nearest thousand
dollars. For example, a purchase cost of $25,342 should be
repuivu as $25,000. Where exact cost (or other) data are
not avar'able, estimates are acceptable. Your estimates will
be better than ours.

This study is authoi..vd by law (P.L. 96-44). While you are
not required to respond, your cooperation is needed to make
the results of this survey comprehensive, a2 «ste, and
timely. Information gathered in this survey vll be used
only for developing statistical summaries. In fividual per-
sons, institutions, and departments will nct be identified in
published summaries of the data.

This form should be returned by May 30, 1983. Your
cooperation in returning the surv.y form promptly is very
important. Please direct any questions about this form
either to your university study coordinator or to Ms. Dianne
Walsh at Westat, Inc., the NSF contractor for this study
(301-251-1500).

DEFINITION OF KEY TERMS

INSTRUMENT PURCHASE COST (initial value)

The original cost of the instrument (or its components, if
built locally) at time of purchase from the manufacturer.
Do not include cost of separately purchased accessories, do
not subtract any discount (e.g., for trade-in} which may have
been received. Please estimate if original records are not
available.

ACQUISITION COST

The actual cost of this instrument when acguired at this
university If purchased new by this university, acquisition
cost = purchase cost. less discount {rom manufacturer, if
apphcable. If built at this university, acquisition cost = cost
of parts + estimated cost of labor. If purchased used,
acquisition 2ost = price paid to seiler. If donated or loaned
{e.g., by industry) or obtained at no cost from government
surplus, acquisition cost = $0.

REPLACEMENT COST

The estimated cos. to purchase this instrument (or its
components, if built locally) or one of roughly equivalent
function and capability, at today's prices.

DEDICATED ACCESSORIES

Separately acquired "add-ons” to or components of the
instrumentation system of which the instrument described
below is the principal element. This includes accessories
that are presently (ss of December 31, 1982) dedicated
solely for use with the reference instrument but are not
included in its purchase cost (in item G, below). Examples:
specimen preparation and photographic accessories for a
particular electron microscope; oscilloscope, microprocessor,
HPLC, or data system accessories for a particular spectrom-
eter, key entry, disc drive, grinter or plotter accessories for
a particular microcomputer.

SYSTEM PURCHASE COST

The instrument purchase cost plus the aggregate purchase
cost of its uedicated accessories, if any.

YEAR OF PURCHASE
The calencar year when this instrument {or its principai

components) was originally purchased from the manufac-
turer.

A. University

ID BOX ~ INSTRUMENT IDENTIFYING DATA

Department or Facility

C. Instrument Description

D. Central Records ID #

ERIC

Year of Purchase:

Q  Assigned to:

G. Instrument Purchase Cost:

AR




|

SEE PAGE 1 FOR DEFINITION OF ALL BOLDFACE TERMS

1. Please review the identifying data (from your university's ceniral records) «n the page 1 ID BOX and make any needed cor-
rections or additions, with special attention to items F (YEAR OF PURCHASE) and G (INSTRUMENT PURCHASE COST).
2. Where was thic instrument located during 1982 when in use? (CHECK ONE)
! | 1 Not used for teaching or for research in 1982 (SKIP TO ITEM 17)
|_| 2 Lab used almost exclusively for undergraduate instruction (SKI? TO ITEM 17)
I_l 3 National, regional, or interuniversity instrumentation lab (CONTINUE TO ITEM 3)
l_I 4 Nondepartmental research facility (CONTINUE TO ITEM 3)
I_l 5 Department-managed common lab or instrumentation facili*, (CONTINUE TO ITEM 3)
I_I 6 Within-department lab of principal irvestigator (CONTINUE TO ITEM 3)
I_| 7 Other (SPECIFY)
3. Does this instrument have any DEDICATED ACCESSORIES not included in the INSTRUMENT PURCHASE COST ({rom 1D
BOX, item G)?
I___l 1 Ves 3 3a. Please describe, and estimate purchase cost for this instrument's separately purchased
DEDICATED ACCESSORIES.
I___I 2 No Description of major accessories Purchase cost
$
$
$
$
Estimated aggregate purchase cost of all DEDICATED
ACCESSORIES not included 1n ID BOX item G (those
described plus 877 uiners) $
SYSTEM PURCHASE COST for instrument plus all
{DEDICATElI ACCESSORIES $
4.  Year instrument acquired at this university. 6. Estimated REPLACEMENT COST for this instrument
and its accessories:
19
$ Instrument replacement cost
$ Accessory replacement cost
S.  ACQUISITION COST for this instrument and its
accessories: $ Total
$ Instrument acquisition cost
$ Accessory acquisition cost
$ Total
) €y -
¢ 2Ly

ERIC
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How was this instrument acquired at this university?
(CHECK ONE)

i_I 1 Purchased new

I I 2 Purchased used

I_| 3 Locally built (at or for this umiversity)

I_I 4 Transferred from another university, e.g., by
incoming faculty member (SKIP TO ITEM 9)

I_I 5 Government surplus (SKIP TO ITEM 9)

I_I 6 Donated new (SKIP TO ITEM 9)

i_| 7 Donated used (SKIP TO ITEM 9)

| | 8 Other (SPECIFY)

Source(s) of funds for acquisition of this instrument
(and accessories) at this university. (SPECIFY AP-
PROXIMATE PERCENTAGE CONTRIBUTION TO
TOTAL ACQUISITION COST FOR EACH APPLICABLE
SOURCE.)

Funding
contribution
(percent) Funding source
Federal sources:
- NSF (National Science Foundation)
NIH (National Institutes of Health)
DOD (Department of Defense)
DOE (Department of Energy)
Other Federal sources (SPECIFY):
Non-Federal sources:
University or department funds
State grant or appropriation
Private nonprofit foundation
Business or industry
Other (SPECIFY)
100% Total

9. How much was spent for maintenance and repsir (L‘lt.
for operation) of this instrument and its accessories

in 19622

$

10. Means of servicing (maintenance/repair) this instrument
during 1982: (CHECK ALL THAT APPLY)

[_I 1 None required

I_I 2 Service contract

I_I 3 Field service, as needed

I_I 4 University-employed mairtenance/repair staff

I_I 5 Research personnel (faculty, post-docs,
graduate students)

I_l 6 Other (SPECIFY)

11.  Instrument's general working condition during 1982.

(CHECK ONE)

|_I 1 Excellent

[_! 2 Average

I_l 3 Poor (e.g., unreliable, frequent breakdowns,
difficult to maintain or service)

[_] 4 |Inoperable entire year

12.  Research function of this instrument during 1982:

(CHECK ONE)

I_I 1 Most advanced winstrument of its kind that
is accessible to those who use it in their
research

[_| 2 Used for research; more advanced instru-
ments are available to users when needed

I_I 3 Not used for research during 1982

13. Technical capabilities of this instrument (i.e., the hase

instrument, excluding accessories) — precision, resolu-
tion, speed, volume, etc.: (CHECK ONE)

[_I 1 State-of-the-art (most highly developed and
scientifically sophisticated instrument avail-
able)

[_l 2 Adequatz to meet researcher needs

I | 3 Inadequate for research (PLEASE EXPLAIN):

O

ERIC
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14.

Technical capabuilities of instrument's current acces-
sories (precision, resolution, speed, volume, etc.).
(CHECK ONE)

I___l 1 NA - Instrument does not have, and does
not need, accessories

I_l 2 State-of-the-art (most highly developed and
scientifically sophisticated available)

I_| 3 Adequate to meet researcher needs

I | 4 Inadequate for research (PLEASE EXPLAIN)

15.  In 1982, was this a general purpose instrument within
an area of research or was it dedicated for a partic-
ular experiment or scries of expenments? (CHECK
ONE)

11

General purpose (SKIP TO ITEM 16)

[_I 2 Dedicated l

Did this involve any special calibra-
tion, programming or other modifica-
tion which rendered the instrument

unsuttable for general purpose use?
(CHECK ONE)

1
2

15a.

Yes

No

18.

19.

%
¥
1

—

16.

Approximate number of research investigators who used this instrument (or for whom it was used; for research purposes

during 1982:

(ESTIMATE APPROXIMATE NUMBER IN EACH APPLICABLE CATEGORY)

1 Faculty and equivalent nonfaculty researchers, this department/facility

2  Graduate and postdoctoral stucents, this department/facility

3 Faculty and equivalent nonfaculty researchers, other departments, this university

4  Graduate and postdoctoral students, other departments, this university

5 Researchers from other universities
6 Nonacademic researchers

7  Other (SPECIFY)

16a.
computer science, electrical engineering):

Instrument's principal area of scientific.engineering research use in 1982 (e.g.., physies, astronomy, chemistry,

Please note in space below.

(a) Any additional information neeced to clarify the nature, function and quality of this

instrument or (b) any suggestions to improve this questionnaire or its instructions.

Person who prepared this submisstop

NAME AND TITLE

How many person-hour> were required to complete this form?

AREA CODE - EXCH - NO - EXT

HOURS MINUTES

o

|
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SAMPLING ERRORS

STANDARD ERRORS OF THE STATISTICS

The findings presented in this report are estimates based on stratified
random samples of uriversity departments and of equipment within departments.
Consequently, these estimates are subject to sampling variability. If the question-
naires had beer sent to different samples, the responses would not have been
identical; some estimates would have been higher, while others would have been
lower. The estimated standard error of a statistic (a measure of the variation due
io sampling) can be used to examine the precision obtained in a particular sample. If
all possible samples were surveyed under similar conditions, intervals of 1.965
standard errors below to 1.965 standard errors above a particular statistic would
include the average result of these samples in approximately 95 percent of the cases.
For example, for the estimated total purchase price of all extant academic research
instrument systems in engineering (see Table G-1), the 95 percent confidence interval
is $334 million + 1.965 times a standard error of $42 million. If the above procedure
were followed for every possible sample, about 95 percent of the intervals would
include the average number from all possible samples.

Table G-1 presents standard errors for various statistics selected to
represent all combinations of three important parameters: (a) the survey, whether the
instrument survey or the department/facility survey; (b) the type of estimate, whether
a total, such as number of systems or aggregate cost, or a ratio, such as a mean or
a percentage; and (c) the sample size, as illustrated by fields and subfields of varying
size ranging from the all fields total (8,704 systems) down to computer science with

only 208 systems.




The balanced half-sample replication technique developed by McCarthy was
used to compute variance estimates.l It requires that the file be divided into strata
of two sets of selected units each, and that within each stratum one set be assigned
to group 1 and the other to group 2. Internal to the computer program is an
orthogonal matrix which desigrates (separately for each stratum) whether it is the
group 1 unit or the group 2 unit that is included in the half sample for a particular
replicate. To prepare the data file for variance estimation, sample items were sorted
in their order of selection and were grouped into pairs to define strata. Identical
statistics were prepared for each replicate using the same weighting procedure for
each replicate that was used in the survey itself. The variation of the estimates
among the replicates provides a measure of the survey sampling errors for the

statisties.

1McCarthy, Philip (1968) "Replication, an Approach to the Analysis of Data from
Complea Surveys" Public Health Service Publication No. 1000, Series 2, No. 14.

McCarthy, Philip J. (1969) "Pseudoreplication, Further Evsluation and Application of
the Balanced Half-Sample Technique" Public Health Service Publication No. 1000,

Series 2, No. 31.




Table G-1. Standard errors of selected estimates

Total, all fields ’ Engineering, Total Biochemistry Computer Science

T
Standard Standard Stanoard

Survey and Statistic Standard
Error Estimate Error Estimate Error

Estimate Error Estimate

Survev of exlsting researcn instrument svstems |(n = 8704) (n = 1652) (n=711) (n = 208)

A. Estimates of Totals

1. Total number of systems in national stock
(Table 7) 46,738 - 9,425 483 4,078 282 1,115 66

2. Numoer of systems with purchase price
$10.600-%24,999 (Table 7) 29,699 698 5,785 182 3,108 294 525 78
3. Number of systems with purchase price
$75,000-%1,000,000 (Table 7) 3,924 n 812 154 110 25 150 42
4. Aggregate purchase price of all systems
1n national stock (in $ millions)
(Table 10) $1,631 $60 $336 $42 $97 $5 $60 38
Aggregate purchase price of state-of-the-
art systems (in $ thousands} (Taple 10) $372 $27 $75 $5 $24 $3 $11 %4

N
.

w
.

Estimates of ratios

1. Mean purchase price per system
(1n $ thousanas’ (Table 4) $35 $1 $35 $3 $24 $1 354 $6
2. Percent of systems i=5 years of age
(Table 16) 47% 1% 53% 4 45% % 81% i3
3. Percent of systems over 10 vears of age
\Table 16) 29% 1% 29% 3% 26% 3% s a%
4, Mean numoer of users of general purpose
equipment (Tacle 36, 16.5 3.8 16.6 5.4 12.2 0.8 55.4 39.9

5. Mean number of users of aedicated
equipment (Taole 567 8.2 1.1 9.8 2.5 6.3 0.7 21.4 8.3

Survey of deoartments and research facilities

C. £stimates of totals

1. Number of departments and facilities in
survey universe (Taole 4)

2. Annual expenditures for research
equipment (in $ millions) {Table 13)

D. £stimates of ratios

1. Percent of departments reporting
inability to conduct critical experiments
due to lack of needed equipment (Table 1) 72%

2. Mean annual exoenditures per university
for purcnase of researcn equipment
(1n $ thousands) (Table 15) $2,127

ERI!
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